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MUNICIPAL ARCHITECTURE AND THE ELEVATED 
RAILWAY, 

The series of articles on the Berlin underground 
and -elevated railway, of which the last is published 
in the current issue of the SUPPLE*12NT, teach a forceful 
lesson in good taste in engineering work, by which 
Americans may well profit. Probabiy in the whole 
world there is no engineering structure that so ad- 
mirably harmonizes with its architectural environ- 
ments as this newly-opened Berlin road. Each section 
of the line was carefully planned to correspond. in 
style with the particular quarter of the city through 
which it passed; every precaution was taken to relieve 
the coldness and rigidity that are necessarily found in 
every trussed iron structure. Artistically designed 
masonry piers have been: introduced wherever pos- 
sible; arches and towers have been employed, notably 
at the Oberbaumbruecke, with a singularly happy 
effect. Here and‘there, as at the Schlesisches Thor, a 
station has been built, the formal charm of which im- 
mediately arrests attention. 

It must be conceded that the Germans and French 
have a finer sense of architectural fitness: than we. 
Perhaps not in all Europe, assuredly not in Germany 
and France, would a Manhattan Elevated Railway, 
obtrusively hideous, with ‘machine-made _ stations, 
built with no pretense to beauty, be allowed to dis- 
figure a beautiful public park and to mar street after 
street with its commonplace iron pillars and frames. 
In Europe good taste is never forgotten—or rather the 
municipal authorities will not allow it to be forgotten. 
Not how cheaply, but“ how artistically, can a public 
work be carried out seems there to be the official 
criterion. : 

From its very inception the Berlin road was the 
object of municipal care. It was stipulated that no sta- 
tion’ should be a blemish to the city; that the traffic of 
thestreets should bé-interfered with in no way. As 
a result of this rigid control, the builders of the road 
were prevented from resorting to many a structural 
convenience, which, commendable enough from the 2n- 
gineer’s standpoint, would have been an architectural 
blot on a beautiful city. As an example of this fine 


municipal vigilance,- we have but to cite a single ex-- 


ample. The western branch of the Berlin line passes 
through a series of wide, handsome boulevards in the 
newest and finest residential portion of the city. Be- 
tween the driveways of the broad central esplanade, 
it would have been a most convenient makeshift to 
build a viaduct, and thus to have saved millions of 
marks. Such an overhead structure would have ruined 
that quarter of the city architecturally. The company 
was, therefore, compelled to lower the grade from the 
Nollendorfer Platz westward, to run beneath the boule- 
vard, and to conceal its road until the terminus at 
Charlottenburg was reached. The construction of this 
subway entailed an enormous outlay. Quicksands were 
encountered which rendered it necessary to drive piles 
—a work which involved months of delay. How -bene- 
ficial to the city this authoritative rigor has been is 
shown tellingly enough by the present condition of that 
section of the road. The excavated channel is walled 
in, roofed with earth resting on steel girders and arches 
of masonry, and surfaced with graceful walks on 
which shade trees have been planted. 

In a city which is growing more beautiful as its old 
buildings are torn down and better designed struc- 
tures erected in their place, the architectural enormity 
of a Manhattan Elevated Railway becomes all the more 
glaring. Bad from the very begining, it apparently 
grows worse as finer structures are erected along its 
line. And yet American engineers seem slow to profit 
by the lessons which have been taught.’ The new 
East River Bridge, stupendous though it be, can surely 
not be considered an architectural adornment. Artisti- 
eally it is distinctly inferior to the old Brooklyn 
Bridge with its noble masonry piers. Here again 
Germans have shown us what can be done. The traveler 
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who steams up the Rhine must feel how vastly superior 
are the handsome bridges that span Europe's most 
beautiful stream. ‘Time and time again we have com- 
mented upon the excellence of the design which char- 
acterizes these Rhine bridges. At Dtisseldorf and at 
Worms, structures span the river, which have been ex- 
ecuted so as to harmonize architecturally with the 
towns on either bank. Medizeval towers and battle- 
ments have been used wherever the cities themselves 
were medieval in character. The harsh discord of 
an intensely modern structure and a mellowed old 
town has thereby been avoided. 

The architectural fate of New York city is in the 
hands of the Municipal Art Society, which has under- 
taken to correct, so far as it possibly can, the mis- 
takes made two decades ..go. A total rebuilding of 
existing elevated structures can hardly be asked in 
reason; but surely the Society might see to it that the 
overhead structure which is to form a part of the 
new Rapid Transit line, and the proposed bridges 
which are to span the East and Hudson Rivers, shall 
be commensurate in dignity and beauty with the 
metropolis of the greatest industrial country in the 
world. 

= 

THE ARNOLD SYSTEM OF ELECTRICAL TRACTION. 

The question of the employment of high-tension 
alternating currents for long distance or heavy trac- 
tion has not received the attention that the subject 
deserves from the American engineering fraternity at 
large. As a result, the German and other Continental 
engineers, who have been continually striving to recon- 
cile the demands of the traffic problem with the limita- 
tions of the alternating current motor, have, until re- 
cently, made much more progress toward a satisfactory 
solution of the problem than has been made in this 
country. 

It has, however, gradually come to be generally con- 
ceded even here, that the direct current, embodying 
though it does tremendous advantages along the line 
of speed regulation of the motors, is hardly to be 
looked to as presenting in the present state of our 
knowledge a satisfactory solution of the traction ques- 
tion. The difficulties in the way of an economica: 
distribution of the current have thus far proved an 
insuperable obstacle. In the attempt to conquer this 
difficulty -various expedients have been resorted to, 
but expedients they have remained. Even the ecombi- 
nation of high-tension alternating currents converted 
to direct low-tension working currents by rotary traus- 
formers has proven unsatisfactory to the man who 
pays the bills, since the loss of energy at conversion, 
the first cost of substation installation, with the sub- 
sequent cost of substation maintenance, together 
with the cost of the copper wire which it was even 
then necessary to string between substations if the 
traffic were at all heavy, almost entirely neutralized 
the advantages obtained by the initial employment of 
the alternating current. 

At the same time the single-phase alternating cur- 
rent motor has presented, until recently, even less 
hope of a final solution of this problem than the direct 
current motor. Practically unalterable as_ regards 
speed, low starting torque, and an inability to adapt 
itself to an overload have rendered it almost impos- 
sible as a railway motor, and while the three-phase 
machine removed many of the difficulties enumerated 
above, the complexity of conductors presented so many 
difficulties in the way of transferring the current to 
the motors that the last state of affairs was but little 
better than the first. 

With traction engineering affairs in this condition 
the importance of the announcement of Mr. Bion J. 
Arnold at a recent meeting of the American Institute 
of Electrical Engineers can hardly be overestimated. 

The simplicity of his basic idea illustrates how eas- 
ily mankind, by continued contemplation of almost any 
given series of conditions, becomes convinced that the 
conditions are necessities. 

The proposition, somewhat in detail, is as follows: 
Each motor car is to be equipped with a single-phase 
alternating current motor of which both the arma- 
ture and field are capable of revolution about the com- 
mon shaft, either separately or together. Attached to 
armature and field are two engines, one to each, which 
are so constructed that they may be used either for 
compressing. air which is stored in a reservoir car- 
ried on the car or for driving by means of the com- 
pressed air the portion of the motor to which they are 
fastened. The motir. which tis designed to fulfill the 
average propulsion requirements of the car, is intended 
to be maintained at a constant speed (synchronoiis 
with the driving dynamo) and at a constant load. 

Let us’now consider the behavior of the device 
under normal running conditions with the field mag- 
net at rest (with respect to the car) and the arma- 
ture, to which is attached the car whe:ls, rotating 
at its constant speed. (A constant speediis, of course, 
undestood to mean that a given point in the arma- 
ture passes a given point in the field a'given number 
of times per second; whether this rela‘.ive motion is 
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obtained by the rotation of the field or of the arma- 
ture is of no consequence.) If it be now desirable to 
slow down the motion of the car the field is released 
from the clutch which holds it motionléss (with re- 
spect to the car) upon its shaft and the reaction of 
the force which until now has been driving the arma- 
ture causes the field to rotate in the opposite direction. 
The engine attached to the armature is, at the same 
instant that the clutch is removed from the field, 
started compressing air; this increase of the load 
would tend to decrease the speed of the armature: in 
an ordinary type motor with fixed field, but as the 
field is here free to revolve, the effect of the increased 
load on the armature is simply to accelerate the back- 
ward motion of the field, and thus the synchronism 
or relative speed of motion of the parts is maintained. 
By gradually applying the brakes the actual rotation- 
of the armature is gradually diminished while a pro- 
portional increase in the velocity of the field is taking 
place until such time as the car comes to rest, when 
the armature has ceased to rotate and the field is re- 
volving at the constant speed necessary to maintain 
synchronism with the driving dynamo, and incident- 
ally, during all this time the field has been actuating 
the air-compressing engine attached to it and conse- 
quently has largely succeeded in storing the kinetic 
energy which the moving car possessed. During the 
whole time of car stoppage the field continues to re- 
volve, and the field engine to compress air in the 
reservoir. 

To start the car again in motion the brakes are rec- 
leased and the field engine gradually throttled, and 
as this latter, of course, has a tendency to slow down 
the rotation of the field, the armature in order to 
maintain synchronism is compelled to revolve, thus 
starting the car. In addition the connection between 
the armature engine and the reservoir is changed so 
that the engine is actuated by the compressed air and 
this of course assists in rotating the armature. By 
gradually throttling the field engine, the field revolu- 
tion is eventually entirely stopped, at which time the 
speed of synchronism is that of the armature. Speeds 
greater than this may be secured by changing the 


connection of the field engine and the reservoir in 


such way as to actuate the engine by the stored air, 
so that, as the engine is made to drive the field in the 
same direction as the armature is rotating, and as the 
armature is compelled to maintain a given speed with 
respect to the field, the resulting speed of tte arma- 
ture will be the sum of the synchronism speed of the 
motor and the actual sneed of the field. 

In this way an infinite number of speeds may be 
secured while the relative motion of the parts of the 
motor remains constant. In ascending a grade the 
natural capacity of the motor is augmentéd by the 
engine of the armature, which, connected with the 
reservoir as in starting, assists the armature rotation. 
While in descending a grade the energy of the motor 
may be entirely converted into energy of compressed 
air by the proper connection of the engines. 

Another tremendous advantage which this system 
offers is that each car, after having been run for a 
given time, is independent, by virtue of the energy 
stored in the air tanks, of the main line, and being 
an independent unit can be shunted and switched 
across tracks not electrically connected with the main 
line for a time dependent upon the capacity and con- 
tents of the reservoir. In passing through communi- 
ties where it is undesirable, for any reason, to have 
the high-tension wire or contact-rail, the car can pro- 
ceed: under its stored energy without any electrical 
connection whatever; or if the district to be traverse 
is so extensive as to introduce the.possible danger ut 
the air reservoir being emptied it would be possible 
to provide a static stepdown transformer at the terri- 
torial limits which would supply a working current of 
such potential—say 200 volts—as to be -vell within the 
danger limit. The motor would then work directly 
from the line. 

Requiring, as the system does, only a single-phase 
motor, the ordinary third-rail or overhead construction 
can be used, always provided that the high potential 
required be met by proportionately high insulation. 
In fact, this latter condition seems to be the one weak 
point in the scheme; a 15,000-volt potential hardly be 
ing a desirable accompaniment for any third‘rail sys- 
tem now in vogue, and even an overhead naked con- 
ductor will present difficulties in the way of insula- 
tion, particularly in wet or winter weather, that will 
make a most careful consideration of this subject ab- 
solutely necessary. 

It is the present intention to take the current di- 
rect from the high potential conductor at 15,000 volts 
and transform it through a static transformer situated 
on each car to a working voltage of 200 volts. Under 
conditions which did not necessitate the use of the 
high potential conductor the transformer might be 
done away with, but even under such conditions which 
would eliminate the saving occasioned by the transfer 
of energy, at high potential, the system would still 
show a greater efficiency than any now in use. 


NovVEMBER 15, 1902. 


The saving of energy at the car end of the line does 
not by any means represent the major portion of the 
saving effected. In consequence of the fact that the 
motor is maintained at constant speed under constant 
load, it is quite evident that the variations of load 
usually so exceedingly noticeable at the power station 
will be done away with. It will be, therefore, possible 
to build and equip the power house of such a line 
of such units that it may be constantly working at 
its maximum efficiency—a condition toward which the 
engineering effort of to-day is constantly striving. 

To discuss the situation as briefly as possible, the 
advantages are these: 

1. By keeping the motor at constant speed under 
constant load it is possible to have it always working 
at maximum efficiency. 

2. By having the various line motors always carry- 
ing the same load, the variations usually evident at 
the power house will be considerably decreased. 

3. By the use of the alternating current motor, the 
elaborate system of rotary converter substations will 
be eliminated which will effect a considerable saving 
both in installation and maintenance. 

4. A very large saving in energy will be effected, 
due to the fact that the energy now wasted at the 
brakes and in descending hills is stored up for future 
use. 

It is of course needless to say that in view of the 
high potential of the working conductor a very con- 
siderable saving in the installation of long distance 
roads will be effected. 

The only defect evident from a theoretical consider- 
ation of the case seems to be the difficulty of properly 
insulating the working conductor. It will be neces- 
sary also to watch very closely over the metallic con- 
tinuity of the return rail, since even in fairly moist 
ground a break such as does occur sometimes in spite 
of the most careful bonding would introduce an ele- 
ment of danger not to be neglected. It may be said, 
however, from a consideration of the plans that the 
system opens a new era for traction engineering, and 
Mr. Arnold is to be congratulated for the ingenuity 
which he has displayed in surmounting the difficulties 
which beset his path. 
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VOCAL SOUNDS OF FISHES. 


BY PROF. CHARLES FREDERICK HOLDER. 

In the latter part of the summer of 1899 the fisher- 
men brought me two very interesting fishes, which 
were kept in the tanks for months. They were known 
to science as Porichthys notatus, the popular names be- 
ing midshipman, singing fish and star gazer. In a gen- 
eral way the fish resembles the cat fish. It is about fif- 
teen inches in length; the head flat, the eyes on top of 
it and capable of being depressed out of sight when the 
fish is touched. The prevailing color is a deep blue; the 
mouth is large and armed with an array of sharp re- 
curved teeth, a remarkable series of pores, and a still 
more remarkable series of silver spots almost identical 
with the so-called eye spots seen in Scopelus and others 
so far as appearances go, yet so far as known not phos- 
phorescent organs. These silver spots are arranged 
along the sides and upon the lateral ventral surface in 
a curious design, and resemble the heads of pins driven 
into the flesh. Each is a round piece of silver-colored 
membrane, which shows through the skin, above which 
is a pair of flaps with fringes; between each flap lies a 
pere. 

The fishes habitually lay on the bottom of the tank, 
rarely moving except when fed; but occasionally they 
would wriggle to the surface and lie there, displaying 
the wonderful arrangement of pearly or silver “but- 
tons,” which have given the title of midshipman to the 
fish. The building in which the fishes were kept was 
sixty feet in length, and while standing at the end one 
day I heard a loud “umph’-like sound—with heavy ac- 
cent on the m. As I stood and listened, it came again— 
“umph,”’ so loud that it could have been heard twice 
the distance away. I turned in the direction of the 
sound, and when I reached the tank of the midshipman 
I saw that the jaws of one were stretched outward, and 
again came the remarkable sound, “umph,” which re- 
sembled the “word” many monkeys utter when grunt- 
ing their displeasure or pleasure, but so loud and. reson- 
ant that although I had heard various fishes utter 
sounds, I was amazed. 

Later I took one of the fishes from the tank and 
carried it the entire length of the building to a dissect- 
ing room, and during the passage the fish uttered the 
sound continually, attracting the attention of the visit- 
ors. This sound is made with the air bladder of the 
fish, but is not so remarkable as what might be termed 
the musical sounds of the fish. An acquaintance while 
walking on the sands of San Diego Bay, very early in 
the morning, heard a singular murmuring sound. It 
evidently proceeded from the water, and presently so 
increased in volume that the listener stood for some 
time trying to trace it. Finally with the aid of a boat 


he discovered that the sounds came up from the sea,’ 


and emanated from a school of midshipmen. To the 
observing fisherman along shore, and especially at San 
Pedro, the music of the fishes is familiar, but it rarely 
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happens that a landsman has the opportunity of hear- 
ing it. 

My informant stated that the sounds were perfectly 
musical—a murmuring sound, which rose and fell with 
acertain rhythm, and that it wasa remarkable perform- 
ance not alone for the loudness .f the notes, but for 
their musical quality. 

A very intelligent Venetian fisherman at Avalon in- 
formed me that he had often heard the sounds of this 
fish, and at times in deep water; the peculiar murmur- 
ing notes rising and falling, then dying away suddenly 
to come again. . 

The late Spencer H. Baird once told me that he had 
heard the remarkable sounds made by the drum fish 
of the Atlantic. Wishing to investigate the subject, 
he made inquiries among ‘the fishermen and learned 
that they frequently heard the sound, and they willingly 
agreed to take him to a spot where he was amply satis- 
fied that the drum fish utters sounds—sounds so like 
a drum, a strange uncainy “boom-boom-boom,” that not 
a few sailors have ascribed them to a more superstitious 
cause than the common drum fish, which utters them 
partly by grinding together its pharyngeal bones. 

The drum fish is not the only one of its group which 
utters sounds. Nearly all produce them to a greater or 
less degree; some being just audible, others loud and 
distinct. Some years ago a British officer reported that 
a fish of this group uttered such loud noises that the 
fishermen at a certain point were alarmed, and attrib- 
uted it to some supernatural cause. He heard the 
scunds and described them as resembling the twanging 
of an immense harp and the beating of a drum. As with 
those previously described, the sounds varied, being 
low, a sort of murmur at first, then increasing until 
there was a babel of strange sounds. It was thought in 
this instance that the fishes must have clapped their 
jaws together to produce them, so loud and resonant 
were they. 

One of the most remarkable sound producers it has 
ever been my good fortune to listen to was a Hae- 
mulon of the Gulf of Mexico—one of the wide-mouthed, 
highly-colored grunts so common on every portion of 
the reef. I never succeeded in hearing this sound be- 
neath the water, though I passed many hours lying on 
a platform I had built at the surface, beneath which 
were hundreds of grunts unsuspicious of my near prox- 
imity. They were constantly engaged in games, chasing 
each other about, now approaching one another, opening 
the mouth wide and standing perfectly still; then re- 
treating, and at this time, if any, the sounds must have 
been uttered. The moment I took one of these fishes 
from the water it began to grunt: “Oink-oink-oink”’; 
now with one prolonged ‘“o-i-n-k,’ then strung along 
rapidly, as though to intensify its agony; all the while 
it rolled its large eyes at me in a comical manner.. No 
one in listening to such a remarkable outcry from a 
fish could refrain from wondering whether it had any 
significance; in other words, the impression was cre- 
ated that it was barely possible that the sounds were 
repeated in the water, and that they represented a very 
primitive attempt at vocal communication among fishes; 
but, as I have said, the sounds were never heard rising 
from the multitude of grunts, which swam about be- 
neath my improvised screen, and the most plausible the- 
ory is perhaps that the sound oink is the only one the 
fish can utter, and that it is accidental or involuntary, 
though in the case of the midshipman, whose voice I 
heard sixty feet away, and which: appears. to “sing,” 
there must be some different explanation. The murmur- 
ing sounds have some significance or meaning. 

Several years ago-I witnessed a sudden run of dog 
fish—a small shark on the New England coast. In 
the morning the men were cod-fishing on the banks, 
but suddenly the dog fish “set in.” They came in 
countless thousands, destroying the fishing; a ravenous 
borde, fairly filling the water and eating even jelly 
fishes to satisfy their hunger. No sooner did a bait 
strike the water than several rushed at it, and the 
boat near me had the sail, which was dragging over- 
board, torn in pieces by them. The fishermen im- 
mediately changed their tackle and began fishing for 
dog fish for the livers, which were valued at a cent 
apiece, soon filling their boats. As the fish were 
hauled in they uttered loud croaks sounding like 
“y-0-i-k, r-o-i-k,” and this was heard from scores of 
snapping mouths in concert. In this instance it 
seemed to require no little effort to produce the sound, 
and it may have been, in all probability was, the ac- 
companiment of a convulsive gasping for breath. 

The sounds produced by fishes—and sixty or seventy 
or more are known to utter them—it is supposed are 
caused by the action of the pneumatic duct and swim- 
ming-bladder, or produced by the lips or pharyngeal 
or intermaxillary bones. The curious puff shark utter- 
ed a deep grunt when it was taken from the water. 
I heard this sound one day while on the beach at 
Avalon, and although I recognized it, I could not see 
the ‘fish. Finally after hearing it repeated a number 
of times I traced it to a hook near by where a fisher- 
man had, with the usual indifference to the feelings 
of sharks, hung the fish by the gills. The grunt may 
have been involuntary, but I chose to construe it into 
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a plea for mercy and unhooked the shark and placed 
it in the water, where it swam away, its voice, in this 
case, having saved its life. 

The carp utters a low sound, and a sunfish which I 
kept, often came to the surface and uttered an audible 
clicking sound. Some of the gurnards utter a mur- 
muring sound; many of the eat fishes produce sounds 
and the eel and moray are said to have the same 
power. On the Maine coast, near Ogunquit, I once 
found a remarkable eel settlement, and spent much 
time drifting over the spot, listening for the sounds 
made by them, handling many as they crossed the 
rocks at ebb tide to reach the sea, but I was never 
repaid. Dr. C. C. Abbott, who has heard the sounds 
uttered by eels, states that they are the most musical 
of those of any fish observed by him. I have handled 
and experimented wita Florida and Southern Cali- 
fornian morays, with a similar object in view, but with- 
out results. It is believed that the sounds are pro- 
duced by forcing air from the swimming-bladder into 
the oesophagus, and according to the authority quoted, 
the note of the eel is often repeated and has a slight 
metallic resonance. 

The little sea horse has a note, though I have al- 
ways failed to hear it; but I have listened to the low 
growling croak of the semotilus of the St. Lawrence, 
and more than once tossed a fish back for its pains and 
I might say its vocal reproaches,and I have heard the 
croak of the California “big head.” A whirring sound 
is said to be uttered by the gizzard shad—Dorosoma 
cepedianum—while the chub has a single note, prob- 
ably produced by the air-bladder, as a discharge of 
bubbles has been noticed after it. When the sounds 
of fishes can be caught in the phonograph, and some 
careful observer devotes his attention to the subject 
and makes an exhaustive study of it, the results will 
be of more than ordinary interest. 

——_—__—_——_—o--6 + —_____. 
SCIENCE NOTES. 

Bessel in 1831 first determined the mass of the rings 
of Saturn by observing the motion of Titan, his largest 
satellite. The approximate mass obtained is admittedly 
large. Professor Hall, in a recent number of the As- 
tronomical Journal, has determined the mass of the 
ring to that of the planet as 1 to 7,092. This gives the 
ring a mass only two-thirds that of Titan, whose mass 
is to that of Saturn as 1 to 4,500. 


Desmoulieres has examined the coloring matter 
and sugars contained in apricots. He finds that the 
former can be removed from both acid and am- 
moniacal solution by amyl alcohol, and appears to be 
identical with carotin. The sugars extracted were 
saccharose, invert sugar, and glucose, the proportion 
of the latter being small in ripe fruits, but larger in 
unripe fruits (0.353 and 0.771 per cent respectively ).— 
Bull. des Sci. Pharm. 


The captain in charge of the lightship situated at 
the southwest channel of the bar at the entrance of 
San Francisco Harbor recently reported to the United 
States Lighthouse Commissioner that on the 15th of 
September a large number of land birds took refuge on 
board the vessel. A dense smoke from northern for- 
est fires hung over the locality and completely obscured 
sea and land. Evidently the birds had lost their way 
and, exhausted by their long flight, the wanderers 
lighted on the ship undeterred by the presence of the 
crew. At one time sixty of the feathered guests were 
counted on various parts of the ship. Owls, cranes, 
humming birds and other non-marine species were 
noticed during the time. The swarm continued during 
the prevalence of the smoke, but vanished when the 
weather cleared. 

Lieut. Peary has brought home news of a mysterious 
epidemic which is raging among the Esquimaux. In- 
deed, so terrible were the ravages of the disease, that . 
many of the Esquimaux at Smith Sound begged him 
to take them south. Twelve years ago the Esquimaux 
numbered 300. In 1897 Peary found that their num- 
ber had been reduced to 234. It is now probable that 
these most northern inhabitants of the globe do not 
exceed 200 in number. This is but one instance of a 
great number that may be cited. All through the 
Arctic region the inhabitants are fast disappearing. 
The Alaskan Esquimaux have been decimated. When 
explorers first went among them, their number was 
believed to be from 2,000 to 3,000. Now it is thought that 
hardly more than 500 people can be counted from 
Point Barrow to the Aleutian Islands. The lot of 
these unfortunate natives has been made harder te 
bear by reason of the destruction of sea life by the 
whalers who harried the Alaskan coast. The extermina- 
tion of the seal, walrus and polar bear have likewise 
done their share to embitter the cup of the northern 
races. In southwest Greenland a similar condition of 
affairs exists. The ten thousand natives are barely 
holding their own, although largely aided by the 
Danes. Labrador natives are likewise decreasing. 
Twenty years ago they numbered 30,000; now they num- 
ber barely 15,000 souls. Two decades ago the entire popu- 
lation of the North was estimated at 30,000. It is prob- 
able to-day that the number has been almost cut in two. 
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A PUNCH CENTERING DEVICE. 
BY THOMAS C. HARRIS. 

Every mechanic who has occasion to punch holes 
in iron with a hammer and hand-puncn, realizes how 
difficult a matter it is to place the punch in the exact 
position that it should be, over the hole in the die or 
punch-block. 

The piece to be perforated is necessarily between 
his eye and the hole in the die, and, of course, con- 
ceals the exact spot where the point of the punch 
should start. 

As usually done, a blow or two on the punch will 
show him about where the proper place is, but the 
iron is bruised and a clean punched hole not often 
secured. 

In the regulation punching press, where the punch 
rises and falls with the thrust of the machine, its 
point exactly entering the hole in the die or block 
to receive it, the result is often as good as a drilled 
hole, with clean and sharp edges when the disk of 
metal has been accurately sheared out. 

A simple device to center a hand-punch over a 
punching block or die, and thereby secure accurate 
work, is shown in the sketch. 

The forked casting has sharp points on its lower 
extremities, where they rest on the bench or floor. 
At its upper end the fork is expanded into a disk and 
earries a short piece of pipe or sleeve, which is 
swiveled to it and secured by a wing nut. This al- 
lows the sleeve to swing in any vertical angle and 
may be fixed by the wing nut. 

A short rod passes through the sleeve and is se- 
cured in any desired position by a thumb-screw. 

At its free end the rod terminates in a _ disk, 
with a ring bolt and wing nut, to embrace the hand- 
punch. As shown, the punch is held vertically, but 
it may be inclined at any angle to suit the work. 

It is readily seen that with this device the point of 
the punch may be instantly placed in position, to 
exactly register over the hole in the die, and while in 
that position the free end of the apparatus may be 
lifted and the piece to be perforated placed in posi- 
tion. 

The lifting of the punch causes the device to rise 
or swing on its two sharp extremities, without slipping, 
and the punch returns to its exact position as pre- 
determined on. A blow or two of the hammer drives 
out a disk in the metal and a clean-cut hole is the 
result. 

This arrangement may be used to punch holes in 
any stock not too heavy for a hammer and punch 
method, either in the shop or the field, and the system 
allows a very ac- 
curate spacing of 
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ern Canal, England, of perpendicular lifts, and to 
the more extended use of inclined lifts or planes, the 
latter having proved to be at all times the more econom- 
ical. Inclined planes seem to have been first used by 
the Chinese, but their modern application to canal 


systems is due to Mr. William Reynolds, who used 
them in 1792 on the Shropshire Canal, England. Sub- 
sequently, the system was carried into extended use 
throughout the canal system of England. 

in 1825; 


The Morris Canal was chartered begun 
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July, 1825; completed from the Delaware River to 
Newark in 1831; extended to Jersey City in 1836, and 
its planes and lock chambers were enlarged in 1841. 
Originally the dimensions of the canal were: bottom 
width, 20 feet; top width, 32 feet; depth of water, 4 
feet; locks, 9 feet wide by 75 feet long. The planes 
were constructed on various plans, there being twenty 
summit and three lock planes in all. In 1845 the 
canal was enlarged to a bottom width of 25 feet, top 
width of 40 feet, and the depth was increased to 5 feet. 
The section boats, jointed in the middle, were first 
introduced in 1845. They carried cargoes of 45 gross 
tons. In 1850 and 1860 all the planes were altered 
to summit planes and adapted to wire rope haulage. 
The most remarkable of these is the one near Wash- 
ington, New Jersey, which has a rise of 100 feet in 
a length of 1,600 feet. The summit of the canal is at 
Fort Morris, 41.34 miles from the Delaware River, and 
60.80 miles from the Hudson River. The whole length 
of the canal is 102.14 miles. The boats, which are 
constructed in two sections to accommodate them to 
the changes of level of the planes and the canal levels, 


holes. 

In shops”) or 
places where a 
regular punching 
press is not avail- 
able this device 
will be found 
practical and use- 
ful. 

It was designed 
by the writer for 
his own use and 
is not patented. 
THE INCLINED 

PLANE OF THE 

MORRIS CANAL. 

One of the most 
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are jointed together by latches and steadying pins, 
the ends bearing against each other. Transverse 
bulkheads separate the two compartments of the boat, 
each of which is actually a boat in itself. While the 
average tonnage is about 65 tons, the planes can 
transfer boats of 100 tons weight. The trucks, like 
the boats, are divided into two sections, each section 
having eight wheels with double flanges on the wheels. 
They are provided with strong stanchions to which 
the boats are fastened with hawsers. The tracks on 
which the trucks travel are carried a short distance 
under the water of the lower bay and rise up the in- 
cline above the water level of the upper reach, then 
descend into the upper reach and run a few feet along 
the bottom. The grade of the inclines is in general 
about one to eleven. The planes are worked by re- 
action waterwheels, and the levers for regulating the 
supply of water and for the control of the brakes are 
in charge of a man who is located where he can see the 
whole of the plane. He is stationed in a building con- 
taining the waterwheels and other machinery, which is 
usually located midway between the top and bottom 
of the plane, and at the end of the flume. As indicat- 
ing the relative economy of this system, it should be 
mentioned that the quantity of water needed for these 
wheels is less than one-twentieth of the amount ex- 
pended in a series of locks of the same total height or 
lift. The wire cables are so arranged that as one 
winds upon the drum the other unwinds. The two ropes 
pass around submerged horizontal sheaves at the 
bottom and top of the plane. The car has a wire rope 
attached at both ends, the back rope to one section 
and the main rope to the other. To draw a car out of 
the lower reach and up the plane into the upper bay, 
the engineer turns the tubwheel, which lets the water 
into the reaction waterwheel, and the drum winds 
up the cable at one end and unwinds at the other, 
drawing the car up. In descending, the water is shut 
off from the wheel, and the car is allowed to descend 
by its own weight. 

Although the system is an exceedingly old one, there 
is no doubt that this method of transfer was well 
adapted to the needs of the canal at the time it was 
built. There are certain undoubted advantages in the 
system as compared with the system of locks; for al- 
though one iock is more economical than a short plane, 
a single plane is more economical than a series of 
locks of the same total lift, the economy being chiefly 
in the items of water and time. While a plane entails 
more machinery, etc., it does not involve so much as 
to make it more expensive than five or six locks in 
series. In conclusion it must be remembered that 

what has_ been 
said applies mere- 


ly to canals of 
small _ capacity 
such as this old 
Morris Canal. The 
system would not 
be applicable to a 
modern canal of 
large size and ca- 
pacity. 

Soe 
MAKING A 
PHOTOGRAPHIC 
LENS 

Photography as 
a pastime holds 
the infatuated at- 
tention of thou- 
sands of people, 


interesting his- old as well as 
OHCAL SUSHEROE, Building Containing Waterwheel and Winding Drum. POUNK eee enor 
tation routes of the possession of 
this country is a camera is a ne- 
the old Morris cessity, awaken- 
Canal, in New ing, as it does, a 
Jersey, with its higher sense of 
curious inclined the beautiful in 
plane for raising nature and a 
canalboats over growing love for 
considerable — ele- the artistic as 
vations. In the 


era before the in- 
troduction of 
railroads, consid- 
erations of the 
cost of construc- 
tion and time of 
operation of 
1ockKs naturally 
led engineers to 


seek for some 
more expeditious 
and cheaper 
means of over- 
coming. eleva- 
tions. This led 


to the occasional 
adoption, as in 
the Great West- 


At the Summit of an Inclined Plane—Car and Boat Entering Upper Reach. 


THE INCLINED PLANES OF THE OLD MORRIS CANAL, 
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well as useful 
phases of photo- 
graphic work. To 
take good pictures 
is a delight; to 
understand the 
chemistry of pho- 
tography _ makes 
it fascinating; to 
watch the com- 
paratively simple 
yet wonderfully 
interesting pro- 
cesses through 
which a piece of 
glass must pass 
before it is useful 
as a_ high-grade 
photographic lens 
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VARIOUS PROCESSES IN THE MANUFACTURE OF A PHOTOGRAPHIC LENS, 
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—the most important element of one’s whole outfit—is 
an education, giving a clearer idea of the value of a 
first-class lens, establishing the fact that science is 
required in lens making. In fact, to the uninitiated 
the precision required in manufacturing high-grade 
lenses is astonishing, the greatest possible accuracy 
of calculation, to say nothing of care in grinding, 
polishing, etc., being necessary before a lens is ready 
for use in the camera. 

Nowhere else in the world is there so large a manu- 
factory of photographic lenses as that illustrated by 
the accompanying engravings from views taken in the 
works of C. P. Goerz, at Friedenau, near Berlin, Ger- 
many. The pictures herewith give no idea of the extent 
of the factory, which is four and a half stories in 
height, but they do clearly illustrate the various lens- 
making processes. 

Few manufacturers of photographic supplies have 
made more rapid strides than the optical institute of 
C. P. Goerz, which was founded in 1888 as a small 
shop with three workmen. Four years later the num- 
ber of workmen had increased to seventy, and a rapid 
growth in the business followed the introduction in 
1893 of the double anastigmat lens, constructed ac- 
cording to the calculations of Herr v. H6egh, the sci- 
entific assistant of the firm. Eight years after found- 
ing the business, in 1896, the number of workmen 
employed had risen to 350, necessitating the building 
of the factory mentioned above, accommodating a force 
of 700 men. The output has steadily increased, mak- 
ing extensions necessary, and branch factories have 
been established in Winterstein (Thuringia) as well 
as in New York city. 

The glass from which some of the smaller, as well 
as some of the larger, sizes of lenses are made is ob- 
tained in the shape of blocks such as are shown by 
one of the accompanying engravings (Fig. 14), the 
intermediate sizes being made from glass which was 
roughly moulded into shape while in a hot, semi-plastic 
state. At one time all sizes were made from square 
blocks of plate glass, in the use of which there was of 
necessity considerable waste of material in that the 
corners had to be chipped or cut off, causing a waste 
of time as well as labor. The glass must be of the very 
best quality, free from spots and strains, and as trans- 
parent and colorless as possible. What are termed 
the “optical constants” of the glass are ascertained, 
and the blocks are properly marked and cut up into 
slabs of varying lengths and thicknesses by means of 
thin galvanized iron disks whose cutting edges are set 
with diamonds. This operation is clearly illustrated 
by Fig. 9, where two workmen are shown, one cutting 
off the corners of a block of glass, the other having 
a block in the machine and measuring the thickness 
of another in his hand. 

The corners of the glass blocks are broken away 
by means of flat pliers called shanks, this operation 
being known as shanking or nibbling, giving a rough 
approximation to the required circular form of the 
lens. This having been done, the glass is, ready for 
the various grinding operations. First the “blank” 
is reduced to the required thickness by grinding with 
wet sand on flat rotating cast-iron disks in the man- 
ner indicated by Fig. 12. The edges of the glass blanks 
are smoothed by rotating disks in the edge or face of 
which. are recesses for that purpose. Then follows 
the rough working of the curved surfaces or rough 
grinding, which is done in the shop, shown by Fig. 2. 

In the rough grinding process the workman holds 
the glass with both hands and presses it against the 
rapidly rotating grinding shell, as indicated by Fig. 1, 
the grinding shell being kept covered with wet grind- 
ing sand, the operator being careful to have the grind- 
ing action continuous and evenly distributed over 
the entire surface to be ground or shaped. The cast- 
iron grinding shells, of which several types are shown 
in the foreground of Fig. 8, are either concave or 
convex, according to the shape of the lens to be made. 
Upon the uniform exactness of the shape or curve of 
the grinding surface depends the quality of the lens, 
and for this reason the shells are frequently examined 
for imperfections due to uneven wear, being discarded 
when they are found to be inaccurate. Skillful grind- 
ers, by exerting uniform pressure, preserve the proper 
shape of the shell until it is entirely worn out, which 
occurs when about a hundred of the medium size 
lenses have been ground. 

From time to time during the rough grinding process 
the lens is tested with calipers and gages or tem- 
plates, the latter consisting of brass plates the edge 
of which is given the same degree of curvature as 
the lens being ground, but in the opposite direction. 
In other words, a convex template is necessary in 
testing the curvature of a concave lens and vice versa. 
The workman places the template vertically on the lens 
and ascertains whether the edge of the template 
touches the lens at all points. The calipers, of which 
several are shown in the views herewith (see Figs. 
1, 8, 11, and 12), consist of two aligning rods be- 
tween the points of which the thickness of the lens is 
measured. The rods may be moved toward or from 
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one another, one of them being graduated, a vernier 
indicating the distance between the points of the two 
rods and hence the thickness of the lens within one- 
twentieth of a millimeter. 

Having been rough-ground to its approximate shape 
and thickness the lens is ready for the final grinding 
operations, the truing or figuring, and polishing. The 
truing or figuring is accomplished .by using shells 
similar to those employed in the rough-grinding pro- 
cess, but the grinding materials are of finer quality, 
and the shells are mounted in machines or “mills” 
driven by foot pedals, the object of this arrangement 
being to secure greater accuracy. An enlarged view of 
one of these “mills,” showing an operator engaged 
in “figuring,” is presented in Fig. 11. The operation of 
figuring requires a degree of accuracy of which the 
uninitiated can have no adequate conception, for me- 
chanical measuring instruments such as one would 
think might be employed fail to meet the require- 
ments of accurate testing, and resort is therefore had 
to the observation of a physical phenomenon known 
as Newton’s interference rings, which make their ap- 
pearance with the prismatic colors of the rainbow, 
when the lens being ground is pressed closely upon a 
testing glass, of which several are shown in the ex- 
treme foreground of Fig. 14. The color, location, and 
regularity or irregularity of the rings indicate any 
departure from the correct surface, the test being so 
delicate as to clearly reveal the existence of an error 
as small as one ten-thousandth of a millimeter. 

In order that the lens may be pressed evenly upon 
the rotating grinding shell the workman by means of 
a special sealing wax fastens it to a handle such as 
may be seen in the operator’s hand (Fig. 11). Sev- 
eral of these handles, with lenses attached, are shown 
in Fig. 8, which also shows types of “common” hold- 
ers to which several lenses are secured when they are 
of small size. Figuring is done exclusively with wet 
emery, progressively finer as the lens nears comple- 
tion, the finest serving to give the lens surface its final 
mathematically correct shape, a most careful supervi- 
sion of the results secured during the several stages 
of the work being effected by means of the testing 
glasses referred to above. 

Polishing is the final operation of the lens-forming 
process, and this is done with rouge on automatic 
polishing mills-such as are shown in Fig. 2. The 
operator covers the polishing shell with pitch into 
which he presses the lens, to the shape of which the 
pitch is thus carefully moulded. The polishing pow- 
der is then applied and the shell rotated. This opera- 
tion of polishing is also constantly watched by the aid 
of the test glass, the average time required for the 
completion of the process being one day for a lens of 
five centimeters diameter. The finished lenses are 
again measured with an instrument called the sphero- 
meter, as illustrated in Fig. 10, and at the same time 
they are examined as to flaws in the glass. Small air 
bubbles are not detrimental, but lenses with spots or 
strains, the latter causing irregular refraction, are 
discarded, and the. percentage of rejected lenses, or 
waste, is quite considerable, lack of skill on the part 
of the workman also often spoiling valuable lenses. 

Bearing in mind that the modern anastigmat lenses 
contain from six to ten lenses in combination, and that 
the above-mentioned waste must of necessity increase 
the cost of production, it becomes apparent that such 
lenses must be high-priced because of the difficulties 
encountered in making a single perfect lens. Another 
factor which increases the cost of manufacture is 
the variation in the optical properties of the ma- 
terial furnished by the glass makers. Glass blocks 
forming part of different shipments from the glass 
works are almost never absolutely alike in their 
optical constants, and owing to this fact it becomes 
necessary to frequently repeat the calculations of the 
proper shape of the lenses, necessitating new grinding 
and polishing shells, new testing glasses, etc. 

Putting the single lenses together to form systems 
or groups is the next operation. After being cemented 
together the lenses are centered by means .of lathes 
of great precision, the lens being fastened to the 
end of the iathe spindle by means of putty. Looking 
into the lens, the operator then ascertains whether 
the images or reflections of any bright body therein 
remain stationary while the spindle is rotated. If 
necessary in order to fulfill this requirement he shifts 
the lens in the soft putty, and by means of a testing 
lever on the tool-rest of the lathe, as indicated by 
Fig. 6, the axis of rotation of the spindle.is brought 
into coincidence with the optical axis of the lens. 
Then follows the: grinding of the edge of the lens in 
the manner indicated by Fig. 5, and as soon as the 
proper diameter is attained the lens is removed from 
the spindle and combined in the joining .room with 
a mating lens that has been treated in a similar man- 
ner. The Goerz double anastigmat lens consists of 
two equal halves or combinations, each containing 
three lenses, which are joined or cemented together 
with very thin lavers of Canada balsam. 

After carefully cleaning the lenses and coating them 
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with warm baisam the operator presses them well 
together, as indicated by Fig. 7, placing them upon 
the joining plate of the leveling apparatus illustrated 
by Fig. 4, in order to center them, a balanced testing 
lever being used to reveal even the slightest inaccuracy 
in the position of the lenses. Having thus been com- 
bined the completed systems of single lenses are 
thoroughly examined as to their optical qualities by 
means of testing apparatus such as is shown in Fig. 
18, located in a room from which light is excluded. 
A piece of ground glass ruled horizontally and verti- 
cally by equally spaced lines, and lighted from behind 
by a small incandescent electric lamp, serves as a 
testing object, which may be shifted to the right or left 
at will by the operator as he looks through the lens. 
The images of the lines as formed by the lenses must 
be clearly defined in the optical axis and also at a 
distance from it, and when the objective is turned 
about its axis the image of the object should remain 
stationary. The best or most favorable distance be- 
tween the two lens combinations, that is, the interval 
with which the clearest definition is obtained, is also 
determined by the above apparatus within one-twen- 
tieth of a millimeter. Though this distance may have 
been determined beforehand by calculation, small cor- 
rections, of which careful memoranda are taken, are al- 
ways necessary. 

This having been done the lens systems are sent 
to the mechanical workshops, where they are mounted, 
and upon the character of the mounting almost as 
much depends as upon the perfection of the lenses, 
the greatest possible mechanical accuracy being neces- 
sary to assure the proper fitting of all the parts. The 
blanks for the mounts are turned, the tubes are sawed 
apart, and the flanges soldered in position in large 
shops, the threading and turning being done on speci- 
ally designed automatic screw-cutting lathes like that 
shown by Fig. 3. Being assembled, the objective is 
now ready to be placed in the testing apparatus for 
examination as to its working as a whole. If the 
definition is as good within an angle of sixty degrees 
as at the axis, the objective is pronounced satisfactory, 
and is finally passed through the engraving machine 
to receive the proper inscription, etc. 

As a concluding test, the objectives are examined 
in a testing studio to determine their photographic 
efficiency by taking’pictures of large testing plates, 
the preceding tests being of a purely optical character. 
By these repeated tests for accuracy the buyer of 
such a lens as has been described in the processes of 
its manufacture is assured of getting only first-class 
goods and correspondingly satisfactory photographic 
results. 
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The Current Supplement, 


Mr. Perkins concludes his interesting illustrated de- 
scription of the new Berlin underground and ele- 
vated railway in the current SUPPLEMENT, No. 1402. 
The utilization of wastes and by-products in manu- 
factures is a subject which has been admirably 
handled by Henry G. Kittredge. Sir William Crookes 
recently read a paper before the Royal Society on 
“Radio-Activity and the Electron Theory.” The paper 
is reproduced in full in the current SUPPLEMENT. AS 
a matter of comparative value, Professor J. J. Thom- 
son’s theories of radio-activity are likewise published. 
Readers will doubtless contrast these two papers with 
no little interest. The Report of the Bureau of Steam 
Engineering on “Liquid Fuel for Naval Purposes’ is 
concluded. Among the minor articles may be men- 
ticned those on the “World’s Coal Production and 
Consumption;” “Oil and Grease Separator;” ‘“Temper- 
atures at Great Altitudes;” “A New Process for 
Treating Fine Iron Ores for Blast Furnaces;” “The 
Development of the German Chemical Industry,” and 
“The Texas-Louisiana Oil Field.” 
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H. L. Russell and E. G. Hastings describe a micro- 
coccus, isolated from milk, the thermal death point 
of which is 76 deg. C. for an exposure of ten min- 
utes. As the temperature is raised to about 70 deg. C. 
some of the cells begin to succumb, but a small resi- 
duum retain their vitality until 76 deg. C. is reached 
(Centr. f. Bakt., Zweit Abt., 8, 339). Using this or- 
ganism, the investigators Russell and Hastings have 
carried out some interesting observations upon the 
increased resistance of bacteria in milk pasteurized in 
contact with the air. Heated in bouillon and in 
milk in closed vessels (sealed tubes) the thermal 
death point is approximately the same, viz., 76 deg. 
C., but in milk heated in an open vessel the organism 
survived a temperature of 80 deg. C. It was found that 
this resistance is due to the protection afforded by the 
membrane which forms when milk is heated while 
freely exposed to the air, for in samples of sterile 
milk which were “seeded” with the organism and 
heated in an open beaker to 80 deg. C., numerous col- 
onies were obtained from the membrane on sub-cultur- 
ing, while the milk below the membrane was sterile.— 
Nature. 
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Electrical Notes, 

Connections have been made on the new telephone 
cable across Vineyard Sound between Vineyard Haven 
and the mainland, and communication by telephone 
has been established. The cable is four miles long, with 
terminals at Nobscot Lighthouse and Lamberton Cove, 
near Vineyard Haven, opening on the Atlantic. 


The filament of an incandescent lamp is thrown 
into rapid vibrations in the cold state by the slightest 
disturbance. When the lamp is burning the oscilla- 
tions readily die away. This is not due to a loss of 
elasticity, but is probably due to a magnetic damp- 
ing effect. The incandescent filament may be kept 
in a state of vibration by the simple device of bring- 
ing a magnet into its neighborhood, provided that 
either the lamp or the magnet is fed by an alternat- 
ing current. 


Absolutely pure silver is produced in the United 
States mint by electrolysis of fine silver, using an elec- 
trolyte of silver nitrate with 1 per cent free nitric 
acid. From the bar of silver 0.999 electrolytic action 
throws the silver down in the form of crystals, which 
are washed. In melting these crystals the flux used is 
three parts fused borax and one part pure niter. The 
bar’s second melting is made without a flux to remove 
the oxygen introduced by the niter of the flux. When 
the silver is thus melted it is stirred with a piece of 
dry wood as long as the action due to the presence 
of oxygen continues, then poured into a chalk-lined 
mold, the bar cleaned with a brush and dilute sul- 
phuric acid, and after being rolled out is ready for 
use.—Mining and Scientific Press. 

One advantage that often comes from the use of 
the electric motor for machine driving is the com- 
parative ease with which it may be ascertained 
whether a particular piece of machinery thus driven 
is operating at its highest efficiency. This can be done 
by comparing the power consumed by the motor in 
driving it with the power used in driving another 
similar machine. For example, it has more than once 
been found that certain printing presses of a given 
make have been consuming from one to two horse 
power more than another similar press, notwithstand- 
ing that the makers pronounced their apparatus in 
perfect running order, and in consequence placed the 
cause of this discrepancy on the electric motor. A 
brake test of the motors or an exchange of motors 
quickly showed the fallacy of this contention, and an 
easing up of the bearings of the press in different 
places has usually sufficed to get rid of this waste of 
power. Increase of output of machinery driven by 
electric motors is, however, after all, the great desi- 
deratum which is achieved, and far outweighs in ira- 
portance the several other advantages incidental to 
electric driving—the saving of head room, for ex: 
ample, the absence of long lines of shafting, and the 
avoidance of power wastes. Indeed, the value of the 
power, whether furnished by shafting or by the eler- 
tric motor, as compared with the importance of in- 
creased product, is nearly negligible—Cassier’s Maga- 
zine. 

The Centralblatt ftir Accumulatoren und Element- 
enkunde publishes details of tests carried out by order 
of the French Minister of the Marine with secondary 
cells of French manufacture—presumably for use on 
submarines... The method of testing the durability 
of the cells was as follows: The cells submitted by 
the various manufacturers were connected up in series 
to form one battery, and were charged and discharged 
250 times. A current of 330 amperes was used for 
the first charging operation for a period of four hours, 
and subsequent chargings were carried out with. the 
same current for a period equivalent in ampere hours 
to a 50 per cent increase on the previous discharge 
from the battery. The discharge was carried out at 
660 amperes, and was continued until the E.M.F. of 
any cell had fallen to 1.65 volts. Two chargings and 
dischargings were completed daily, and Sunday was 
observed as a rest day. The level of liquid in each 
cell was preserved constant by addition of water or 
acid during the period of the test. The cells which 
fell below 1.65 volts in less than half an hour from the 
commencement of any period of discharge were with- 
drawn from the series, and the plates submitted to a 
final examination in presence of a representative of 
the makers. The number of cells entered for the test 
was 21, these being submitted by thirteen manufactur- 
ers. The experiment continued from October 10 to 


March 17, and on the latter date only five lls were 
left as survivors of the durability test. ' llowing 
are the trade names and final E.M.F.’s se five 
cells: Heinz (1.860 volts), Union (1 rolts), 
Metaux (1.772 volts), Max (1.714 volts - Imen- 
c’Arsonval (1.650 volts). Of the above five s of 
secondary cells, the first four are manufactu “clu- 
sively with pasted plates. The maximum of 
accumulators for the French navy is fixed by — ‘in- 
istry at 225 kg. The Heinz cell had a total w of 
181 kg., of which 106 kg. represented the we . vf 


the plates. 
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Santos-Dumont’s New Balloons, 

BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 

Santos-Dumont is constructing a new airship at 
the Lachambre establishment, which will be the small- 
est dirigible on record. With this minute airship he 
proposes to make the trip across Paris and land at the 
window of his apartment in the Champs Elysées. For 
this purpose he is having a special balustrade con- 
structed of copper tubes. The balloon measures 18 
feet in largest diameter and has a capacity of 260 cubic 
yards. It is somewhat egg-shaped, with a iong point, 
and the iength is about three times the diameter. This 
shape has been adopted in order to prevent the pitching 
movement of the airship. The framework of light 
pine will be suspended about 6% feet below the bal- 
leon by 44 steel piano-wires. In the center of the 
frame is a Clement gasoline motor of three horse 
power, weighing but 26 pounds. The flywheel of 
the motor is a bicycle wheel of only 1.8 pounds weight. 
The screw has 10 feet diameter and makes 200 revolu- 
tions per minute. It is to give the airship a speed of 
16 feet per second. The basket is made of wicker- 


. work and measures but 16 inches square and 35 inches 


high, weighing only 12 pounds. The envelope of the 
balloon is of varnished silk and weighs 66 pounds, 
while the total weight of the airship when afloat is 460 
pounds. The balloon will contain an air-bag of 60 cu- 
bic yards provided with a fan, to keep it swelled out. 
The balloon is to be first filled with illuminating gas 
in order to place the suspension wires and make the 
adjustments; finally it will be filled with hydrogen. 
The airship is to advance with the large end first, like 
Capt. Renard’s balloon ‘La France,’ which was con- 
structed in 1884. 

This airship, the ‘“‘No. 9,” has the same general form 
as the large airship, the ‘“Santos-Dumont No. 10,” 
which is also in construction at the Vaugirard work- 
shops; the latter is to carry 10 persons. As to his 
proposed trip across the Channel from Paris to Lon- 
don, the aeronaut stated that he had received two pro- 
positions, each from a well known person who wished 
his name kept secret for the present, offering him a 
prize of $50,000 for such a performance. One of these 
persons allows the aeronaut only three trials, while 
the other allows him five. In view of these restrictions, 
Santos-Dumont is not inclined to consider the offers, 
and remarks that M. Henri Deutsch allowed a period 
of five years for the Tour Eiffel trip, a distance of 
but 7 miles. The persons offering the prize stipulate 
that as a means of precaution no other aeronaut than 
Santos-Dumont is to make the attempt. 

In a conversation lately held at Paris between Mr. 
James D. Phelan, former Mayor of San Francisco, and 
Santos-Dumont, the question turned upon long voy- 
ages, such as that from Paris to San Francisco. The 
aeronaut said that he was prepared to make such a 
veyage, and that if a number of San Francisco gentle- 
men could be found to put up a prize of $200,000, he 
would construct an airship at his own expense and 
make the entire trip on board of her, completing the 
undertaking within a year. 
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Another French Airship. 


Among the new airships is that of Messrs. Paul and 
Pierre Lebaudy, which is being constructed near 
Mantes, and the trials are soon to be carried out above 
the Seine, so as to avoid accidents. The balloon is 
192 feet long and 36 feet in largest diameter, contain- 
ing 3,250 cubic yards. It is of peculiar shape, being 
flat on the under side so that it acts to some extent as 
an aeroplane. During the trials the car will be pro- 
vided with a guide-rope 160 feet long, which will be 
attached below to a float in the river, this to be heavy 
enough to prevent the balloon from rising. As the as- 
censional force is often very suddenly increased by the 
sun’s rays falling on the balloon, it is designed to 
prevent a sudden rising due to this cause. It has 
been found’ that when the dispersion of a cloud allows 
the sun’s rays to strike the balloon, this may increase 
its temperature as much as 40 degrees C. above the sur- 
rounding air. In a balloon as large as the present one 
the rise of temperature would cause an expansion rep- 
resenting cubic yards, suddenly increasing the lifting 
power by 1,050 pounds. It is estimated that a float 
weighing half a ton will be sufficient to provide for 
this emergency. The envelope of the balloon, which 
weighs 0.6 pound per square yard or a total of 976 
pounds,. is formed of a layer of stout cotton cloth 
pasted on each side of a sheet of light rubber. The 
outside is coated with a yellow protecting substance, 
recently discovered and known as “ballonnine.” It is 
feund that this increases the tightness and also gives 
protection from the sun’s rays. The fabric thus con- 
stituted is very resistant and a piece a yard wide will 
stand a test of 3,500 pounds tension. Its impermeabil- 
ity is j;nusual, as tests show a leakage of hydrogen of 
but 8 cubic inches per square yard in 24 hours, or prac- 
tically nothing. Below the balloon is suspended a 
frame 68 feet long made of steel plates and tubes braced 
with piano wire. It carries a 45 horse power gasoline 
motor which operates two propellers plased on the 
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right and left of the frame, thrown on by friction 
clutches. These two propellers answer for the driving 
as well as the steering. 


Lee EE ae See ool 
Automobile News. 


Insuring against automobile accidents is a new busi- 
ness enterprise which has had its origin in the acci- 
dents arising from the use of horseless carriages. The 
policies are issued to cover losses in a single instance, 
and are made out either for $5,000 or $10,000. It is 
said that steam-propelled vehicles have been barred, 
not because they are more dangerous to drivers or less 
easily controlied, but because records have proven that 
horses are more easily frightened by escaping steam 
than by any other cause. 


Dr. Robert Hessler, of Logansport, Indiana, recently 
made a thousand-mile journey in a gasoline autome- 
bile. What is of more interest, he kept a detailed rec- 
ord each day of the number of miles traveled, the 
amount of oil consumed, and the cost of repairs on the 
road. On figuring up he found that he had used up 
seventy-five gallons of gasoline, worth $8, and that 
85 cents had been spent on lubricants. That was all 
that was actually spent in operating the machine. 
During the journey one of the wheels was sprung, a tire 
was punctured, and a few bolts were lost. The repairs 
thus necessitated involved an expenditure of $10. It 
is no doubt likely that a similar outlay would have 
been incurred with any vehicle on a thousand mile 
trip. 

Word has just been received from Paris that Henri 
Fournier has once more accomplished the feat of 
breaking the world’s record for the mile and the kilo- 
meter. The trial was made on a new testing course 
between Ablis and St. Arnoult, near Dourdan, and the 
official figures are 47 2-5 and 29 1-5 seconds, respective- 
ly, for the two distances. This beats the mile record 
of Mr. W. K. Vanderbilt, Jr., made in France last 
August, by one second, and his kilometer record by 
one-fifth of a second, and is better by four and two-fifths 
seconds than Fournier’s record-breaking mile made 
a year ago on the Coney Island boulevard, during the 
Automobile Club of America’s speed trials. The record 
is equivalent to a speed of 75.9 miles per hour, which 
is scarcely exceeded by the new “Twentieth Century 
Limited” when spurting to make up lost time between 
New York and Chicago. At the present rate of in- 
crease it will be a very short time before the automo- 
bile capable of developing a speed of one hundred 
miles an hour will be an actual fact. Both of Four- 
nier’s records, as well as Mr. Vanderbilt’s, were made 
on Mors racers. 


8 me 
Artificial Graphite. 


Mr. ©. G. Acheson, of caborundum fame, has re- 
cently taken out a United States patent for a process 
of making artificial graphite. In carrying out his 
experiments Mr. Acheson had observed that by the 
direct passage of a heating current through a mass 
of coke, it was possible to free the coke of many Oo? 
its impurities and to increase its conductivity to a 
marked degree. Later he discovered that carborun- 
dum and many other carbides might be directly trans- 
fcrmed into graphite simply by volatilizing the non- 
carbon element. It followed almost as a matter of 
course that the conversion of carbon to graphite by 
any method of electrical heating, depended upon the 
presence in the carbon of carbide-producing elements. 
It likewise followed that the impurities should 
be present only in such quantities as to permit 
the progressive transformation of the mass of 
coke into. graphite, carbides being formed and de- 
composed, the volatilized non-carbon element com- 
bining with adjacent portions of the carbon. Mr. 
Acheson found that an artificial mixture of carbon 
with impurities was unnecessary, since non-coking 
eeals and certain varieties of charcoal contain the 
proper minerals.-..As.the present patent states, the 
original distribution of volatile impurities is impor- 
tant. For example, petroleum coke in the form of 
lumps and in rough admixtures of iron or iron ore, 
can be suitably heated in an electrical furnace, there- 
by causing the vapors of the metal so to permeate the 
entire mass as to determine its complete transforma- 
tion into graphite. 

0 


Work on the Canadian Niagara power plant is prog- 
ressing rapidly. The tunnel will have a length of 
2,200 feet from the wheel pit to the base of the Horse- 
shoe Fall, where it will. discharge into the lower 
Niagara River. From the shaft to the pit the distance 
is about 900 feet, and of this length there remaiss 
only 48 feet to be blown out. From the shaft to the por- 
ta! the length is about 1,300 feet, and of this distance 
about 200 feet remain to be taken out. For the entire 
length the bottom bench remains to be taken out, but 
this can be removed quite rapidly. When this bench 
is removed the stone will be used for concrete work 
and backing. 
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USE OF PHOTOGRAPHS AS EVIDENCE. 
BY JAMES G. MC CURDY. 

Ever since its inception, photography has rendered 
valuable assistance to justice by the popular nature 
of the data it is capable of producing. One of its 
earliest services along this line was the improvement 
of the various “Rogues’ Galleries” scattered through- 
out the country, where efforts were being made to 
keep a record of portraits of leading lawbreakers. 
Prior to the advent of photography, likenesses of 
criminals, as sketched by the artist and reproduced by 
the wood engraver, offered but little aid to the 
officers of the law for purposes of identifi- 
cation. The camera, however, capable of catch- 
ing each facial characteristic and fleeting ex- 
pression, together with the ease with which its 
results could be duplicated without loss of any 
essential qualities, proved a most effectual help 
in the detection of criminals. 

The United States government endeavored 
for many years to perfect a system of identi- 
fication by description merely, in the matter of 
Chinese certificates. But so many frauds were 
perpetrated that at last Congress was com- 
pelled to adopt the amendment of November 
3, 1893, requiring every such certificate to have 
attached to its face the photograph of the per- 
son applying for the same. This clause in the 
Exclusion Bill was very distasteful to the Chin- 
ese, who fought it with great energy through- 
out the country, but without avail. 

When at last the Chinese found that they 
must comply with the new regulation or suffer 
deportation, the photographers of the Pacific 
Coast could hardly meet the demands of the 
excited Celestials, all of whom had become 
very anxious to be photographed before the ex- 
piration of the time limit. Certificate photo- 
graphs are not retouched, and any scar or other 
prominent marking upon the face is made as 
conspicuous as possible, to aid identification. The 
effect of the new law was most salutary, and while 
frauds are still occasionally attempted, they are rareiy 
successful. 

When the foregoing facts are taken into considera- 
tion, it is not at all surprising that the camera is held 
in wholesome respect by those who would seek to break 
or evade the law. This point was emphasized last 
winter during the great teamsters’ strike in Boston, 
where policemen riding with the drivers found cameras 
more fomidable weapons than firearms would have 
been. Somehow, when those bent on mischiet realized 
that any act of violence on their part would be duly 
recorded by the all-seeing lenses, to be brought up 
against them later, the very boldest among them 
shrank from making a demonstration. 

Although the photograph has been used for years 
as a means of identification, it is still looked upon in 
many courts with a degree of suspicion, when submit- 
ted in general evidence. This is largely due to the 
fact that photographic 
negatives, in the hands of 
skillful manipulators, are 
capable of much “doctor- 
ing,’ and can readily be 
made to bear witness to 
untruths. 

Yet realizing that all 
evidence is open to ques- 
tion and must be thor- 
oughly sifted, and trusting 
to photographic experts to 
urearth attempted fraud, 
the photograph is being 
admitted in courts of jus- 
tice as evidence more ex- 
tensively each year. 

Finding by experience 
that a well-taken, untouch- 
ed photograph bearing up- 
on a case in point often 
makes valuable evidence, 
many railroads, steamship 
companies and other cor- 
porations are making it a 
practice to keep cameras 
within easy reach of their 
employés, to be used when 
Necessity arises. 

————_-2e—_____- 


It has been decided to 
establish wireless telegra- 
phy apparatus on all sta- 
tions and on all passenger 
trains on Italian railroads. 
King Victor Emmanuel, of 
his own initiative, has, it is 
reported, recently appoint- 
ed Signor Marconi a Chev- 
allier of the Order of In- 
dustrial Merit. 
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ACETYLENE SEARCHLIGHTS FOR AUTOMOBILES. 

One of the essential conditions for the speeding of 
automobiles at night is the proper lighting of the road. 
Ordinary side lanterns are inadequate, and therefore 
headlights which throw bright rays in advance of the 
vehicle must be used. Acetylene is well adapted for 
obtaining a brilliant light. It is by no means uncom- 
mon to see carriages provided with two searchlights, 
placed at the right and at the left of the vehicle. 
Such lights should have a common generator. 

We shall consider some of the types of French 
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searchlights at present most used; of the generators 
little is to be said, for the lighting system is the same 
for all, viz. a burner with adjacent jets, placed in the 
focus of a reflector, and a more or less intricate sys- 
tem of simple or compound lenses. 

The generator of the Blériot light (Fig. 1) may be 
regarded as a typical example of the generators us- 
ually employed. It requires the employment of a 
special chemical compound of carbide and glucose, 
which is called by its inventors, Messrs. Letang and 
Serpollet, ‘“acetylithe.”’ The compound has the great 
advantage over ordinary carbide of being less sensi- 
tive to moisture, and of not leaving any solid residuum. 

In order to introduce it into the lantern without 
difficulty, the generator is made in the form of a cyl- 
inder which slips into the receptacle behind the re- 
flector when the cover of the searchlight has been 
raised. 

The generator is charged by unscrewing the cover, B. 
When this is lifted it draws with it the cylinder, «, 


Fig, 2.— 
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Fig. 3.—The Jupiter Searchlight. 
ACETYLENE SEARCHLIGHTS FOR AUTOMOBILES. 


Fig. 4.— 
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The Ouvrard Searchlight. 


The Ducellier Searchlight. 
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which contains the basket that holds the carbide. The 
bottom of the basket is perforated and furnished with 
vertical partitions, S, which prevent the carbide from 
packing too solidly and facilitate the access of the 
water. The generator cylinder terminates on top 
in a gas conducting tube, A, into which is intro- 
duced a tin cartridge containing ordinary carbide be- 
tween two plugs of wadding, and which serves as a 
purifier. The gas is obliged to pass through this tube 
before escaping by the cock, R, and in so doing it is 
purified. The water is poured into the cylinder, #, 
up to the proper level, after which generator 
cylinder is put in place and the cover screwed 
‘on. The lamp operates on the same principle 
as those that use the Gay-Lussac briquette, in 
which the gas pressure forces the water out of 
the bell as soon as sufficient gas is generated. 
It is only necessary, therefore, to shut the cock, 
R, in order to stop its generation, but it is 
recommended that the charge be used up with- 
in three days. 

In the Ouvrard lamp (Fig. 2) ordinary car- 
bide is used in the generator. The cover rests 
upon a rubber washer, J, which it compresses 
when the handle attached to it is turned down. 

The crushed carbide is placed in B first, after 
which the water is introduced into A through 
the threaded stopper, L.' Its flow into the car- 
bide is stopped by a center plug, C, which may 
be opened gradually by means of the small 
hand-wheel, H. It attacksthe carbide therefore 
from below. The purifier, D, is placed above 
the carbide and centains broken pumice stone. 
The outlet pipe for the gas passes from the 
center of the purifier. It is at this point that 
the clearing up through the top of the gener- 
ator starts. Its lower extremity is fitted with 
a strainer, O, in order to prevent the entrance 
of solid matter. Another purifier of the same 
kind is placed just below the burner, which is 
also fitted with a strainer at its lower end. A rub- 
ber bulb, A, communicating with the gas outlet 
tube regulates the pressure, and a cock, G, serves 
to regulate the supply of gas. When the center 
plug, C, is closed the flow of water ceases, and the 
flame is extinguished as soon as the supply of gas in 
the tube and pressure bulb is exhausted. 

The Jupiter (Fig. 3), constructed by Messrs. Des- 
ponts and Godéfroy, makes use of any carbide, and 
constitutes a part of the lantern. In order to charge 
it, the water reservoir, C, which is held in place above 
the cylinder, K, by thumb-screws, is removed. The 
basket contained in the cylinder, K, is half filled with 
carbide and replaced in its position on the spring, J. 
The tube, A, perforated with small holes and contain- 
ing a cotton wick, passes through the center of the 
carbide basket, from top to bottom. The tube is closed 
at the bottom but open at its upper end, which con- 
nects with the water reservoir, but is hermetically 
closed by the needle-valve, P, against which the spring, 
J, presses it. The needle- 
valve can be raised or low- 
ered by means of the but- 
ton, D, which therefore 
serves to control the flow 
of water into the tube. 
The reservoir, C, is filled 
through a hole covered by 
the threaded cap, E£, and is 
hermetically fastened to 
the generator by thum)- 
screws as shown in the 
right-hand illustration. As 
soon as the needle-valve 
plug is raised, the wick be- 
comes saturated and acet- 
ylene gas commences to 
generate. To put out the 
light the needle-valve is 
closed and the flow of gas 
soon ceases. A metal tube 
extends from the gener- 
ator to the burner and 
passes through the puri- 
fier, B. There are two in- 
teresting particulars with 
reference to the burner of 
this apparatus: the first is, 
that if it becomes broken 
and there is no duplicate 
on hand, or if the carbide 
becomes’ exhausted, the 
burner may be immediate- 
ly replaced by a spring 
candle holder, such as is 
used in carriage lamps. 
This is a resource which 
allows a journey to be con- 
tinued under the best con- 
ditions possible with an 
ordinary lantern, since it 
utilizes the lens system of 
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the searchlight. Another interesting detail is that if 
the burner is changed, it may, after it has been put in 
place, be turned in such a way that the plane of the 
light will be parallel with the lens. For this purpose 
it is furnished with a holder analogous to that em- 
ployed on a jointed gas fixture. 
Anyone who has set up a butter- 
fly burner and discovered after 
having sealed it, that the slot 
was not set right, will appreci- 
ate the special importance of 
this point. 

The Ducellier searchlight 
(Fig. 4) makes use of any car- 
bide. The generator is integral 
with the lamp, and the carbide 
basket is the only part made re- 
movable, in order that it may 
be charged and cleansed. 

The details of the lantern may 
be seen in the two diagrams on 
the left. The upper of these 
gives a general view of the sys- 
tem and the lower an outline of 
the different tubes. The carbide 
basket, B, has a vertical tube 
perforated with holes, passing 
through its center and arranged 
so that the attack on the carbide 
shall take place from below. A 
capillary tube, #, feeds the 
water drop by drop from the res- 
ervoir, K, whence it is conveyed 
by the tube, A, which ends in 
the chamber, J. The reservoir 
is filled with water through the 
hole, M, which is closed by acap. 
After the operator has first 
closed the plug, N, and the cock, 
R, of the burner, the chamber, 
J, fills with air which cannot escape. The air closes 
the orifice of tube, A, and the water cannot flow upon 
the carbide. 

It is only when the cock, R, is again opened that the 
air can escape by passing through the tube, A. and the 


tube, Z, which 
leads to the 
burner. The 


water may then 
pass through A 
and FE, and the 
gas generated 
escapes through 
the same tube, 
4, after having 
passed through 
the purifier 
made of horse- 
hair and_=  car- 
bide. When, in 
order to extin- 
guish the light, 
the cock, R, is 
closed, the gas 
passes through 
the bent tube, 
V, and the tube, 
A, and_ forces 
the water back 
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water then ceases to trickle down on the carbide, the 
production of gas soon ceases. In case of over-produc- 


tion the gas passes from the chamber, J, through the 
water of the reservoir, K, and collects in its upper part 
whence its escape is provided for by the tube, D. A 


329 


In thus summarily reviewing these different models 
of searchlights we do not pretend to have exhausted 
the subject, but have only wished to inform our readers 
as to the application of acetylene to automobile loco- 
motion by taking as a type the systems which have 

been called to our attention, as 
being in actual use.—Trans- 


lated for the ScrenTIFIC AMERI- 
cAaN trom La Nature. 
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THE IMPROVED ELECTROGRAPH 
—A FAC-SIMILE TELEGRAPH. 

In the ScIeENTIFIC AMERICAN 
for June 15, 1901, there appeared 
an illustrated description of an 
instrument which marked a de- 
cided advance in facsimile tele- 
graphs. As it was there point- 
ed out, this instrument, called 
by its inventors the electrograph, 
did not employ a chemically- 
printed paper or tissue to re- 
ceive the pictorial message, but 
reproduced the picture transmit- 
ted, on ordinary paper with an 
ordinary pen. During the past 
year the inventors, Herbert R. 
Palmer and Thomas Mills, have 
so far improved and so greatly 
simplified their machine that 
another description may not ke 
without interest. Through the 
courtesy of Mr. H. C. Bunting, 
the electrician in charge of the 
new machines, we are enabled 
to give an account of the im- 


One of the Electrograph Machines, Showing Morse Key. 


second generator composed of horse-hair and carbide 
is placed under the burner. 

For small vehicles M. Ducellier manufactures the 
lanterns separate, and arranges them to be connected 
to a separate generator. 


into the cham- 
ber, J. As the 


The Carriage, with the Pen Thrown into Operative Position. 


provements that have been made. 
While the new machine does not 
differ in principle from the old, 
the device has been changed in design with the re- 
sult that diffculties met with have been overcome. 
The principle of the electrograph’s operation, as 
in all other electrical devices for the transmission of 
signals over great distances, is to be found in the 
making and 
breaking of an 
electrical circuit 
at predetermin- 
ed intervals. 
The transmit- 
ting and receiv- 
ing machines 
are exactly simi- 
lar in construc- 
tion, The driving 
power is obtain- 
ed from a 
1-6 horse power 
electric motor 
supplied by a 
20-volt storage 
battery and con- 
trolled by suit- 
able switches 
and resistances. 
The motor is 
belted to a worm 


The Carriage, 


Automatic Switch (to the Left); Driving-Gear; and Rocker-Arm Switch. 
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An Electrogram—Portrait of President McKinley. 


gear connected 
with a friction 
clutch, which ro- 


Cylinder Bearing 


(Reduced.) McKinley’s Portrait. 
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tates a shaft carrying the synchronizing and regula:- 
ing devices, and an aluminium cylinder 24 inches long 
by about 2 inches in diameter. 

The motor also drives the gears operating the double- 
lead screws which control a carriage upon which are 
mounted a transmitting stylus, recording coils, and a 
pen. By using storage batteries for furnishing power 
to the motors, one of the most exasperating faults en- 
countered in the old machines, the fault of speed 
variation, has been remedied. The motors of the old 
machines having been arranged for direct connection 
with the power or lighting circuit, a sudden drop of 
potential due to the falling on or off of a heavy load, 
as that of a motor driving a printing press or other 
heavy machinery, would cause a wide variation in the 
speed, thereby rendering it a matter of no little diffi- 
culty to reguiate the machines. The storage batteries 
now used are connected with the lighting or power cir- 
cuit in such a manner as to continue charging while 
the machines are in operation. It therefore follows 
that an approximately constant speed is maintained 
at all times. Still other improvements to be found 
in the new machine are longer cylinders, by means of 
which greater scope has been attained. Furthermore, 
the addition of an extra lead-screw has given the 
carriage greater stability and has increased the accu- 
racy of the line-spacing mechanism. In general, the 
construction has been reduced to a model of simplicity, 
in which new features of adjustment have been com- 
bined. 

In order to transmit a picture, a transmitting 
cylindrical sheet of zinc is employed, which 
is merely an enlargement of a_ half-tone 
plate of the picture. Since the variations in 
the surface of the zinc sheet cylinder are con- 
siderably more pronounced than those of the 
small original, the transmission of lights and 
shades is facilitated. The interstices of the 
zine plate are filled with a non-conducting ma- 
terial, so that the entire surface is perfectly 
smooth. Thus treated a zinc sheet presents 
a fairly smooth, partially metallic and partially 
insulated surface. 

The filled zinc plate is curled around the 
cylinder of the transmitting machine. Upon 
the surface of the zinc plate glides a stylus, 
which is caused to travel along the rotating 
cylinder by means of a carriage, very much as 
the reproducing stylus of the phonograph is 
caused to travel along the sound record. Thus 
the stylus comes into contact with every portion 
of the transmitting cylinder, describing a con- 
tinuous spiral as the cylinder rotates and the 
carriage travels. Upon a piece of ordinary 
paper wrapped upon the cylinder of the receiv- 
ing instrument plays an inked pen, which _ is 
caused to travel along the cylinder. Since 
the same instrument can be used either in 
transmitting or receiving messages, the carriage 
is provided with both a stylus and a pen so 
mounted that either can be thrown into or out 
of operative position. The stylus, as the cylin- 
der rotates, glides over a surface partially me- 
tallic, partially insulated. When in ‘contact with 
the metal a circuit through the line and receiv- 
ing instrument is completed, and a line or dot 
is traced by the pen of the reproducing instru- 
ment, corresponding in length with that traced 
by the transmitting stylus. When the stylus 
is in contact with an insulated portion of the 
zinc sheet, the circuit is broken, and the pen of 
the receiving instrument is withdrawn from the paper. 
Thus an electrogram, a facsimile of the original pic- 
ture is made. 

The pen of the receiving machine is actuated by 
electromagnetic coils, by the making and breaking of 
the circuit, so as to reproduce the dots of the half-tone 
plates. These coils are operated up to a very high 
speed without perceptible lag. The pen is lifted from 
the paper with a speed equal to that of its closing 
impulse. The description of the magnetic coils previ- 
ously published applies to those used in the present 
machines, for which reason it is unnecessary to go 
into details. 

In order to synchronize the two rotating cylinders 
so that the picture may be exactly reproduced, resist- 
ance coils are employed which can be cut in and 
out of the field of the motor. It is clearly necessary 
to synchronize the two rotating cylinders, in order 
that the picture may be clearly reproduced. For this 
purpose a special synchronizing device has been ini- 
vented, which operates a rocker-arm serving the pur- 
pose of alternately cutting in and out the regulating 
and recording relays at the proper portion of the 
revolution. 

About one-eighth of each revolution is used for 
regulating purposes; in other words, during that 
portion of the revolution the rocker arm, operated 
by a cam on the main shaft, cuts out the picture cir- 
cuit and throws the regulating relay into operation. 
Whatever gain one machine may make over the other 
during the revolution is corrected at this time, the 
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fast machine being held until the slower machine 
reaches a corresponding position, whereupon both are 
started together again. Ordinarily both machines are 
set to stop at the end of every revolution. Just as 
they enter the regulating portion of the revolution, 
the line is opened for a short space of time at both 
the transmitting and receiving ends. The first ma- 
chine finishing the revolution closes the line through 
its own regulating relay; but as the line is opened at 
the other end no action results until the machine at 
that end also reaches the end of the revolution. The 
line is then closed and both machines start simul- 
taneously on the next revolution, by the releasing of 
the “control” magnets. 

One of the characteristic features of the new ma- 
chines is an auxiliary device for automatically chang- 
ing from the ordinary Morse instrument to the elec- 
trograph and vice versa. At one side of the machine 
is a lever arm attached to an ordinary telegraph 
sounder, which arm is controlled through the com- 
bined action of its magnets. A spring and a liquid 
dashpot automatically switch the main line. When 
the picture mechanism is in operation, the lever arm 
is held down and the picture circuit cut in; if, how- 
ever, the line is opened and held open for from five 
to ten seconds, the arm is slowly raised. When the 
arm reaches the upper position the electrograph is cut 
out and the Morse instrument switched into circuit. 
In operation the machines are connected with a tele- 
graph wire in the same manner as the regular Morse 
instruments without any change whatever. 


AN INDIAN MUD AND ROOT HOUSE IN ARIZONA. 


The picture is sent at the rate of one inch per min- 
ute of the cylinder length; that is, a picture or cut 
which occupies the whole length of the cylinder, 24 
inches, will be transmitted in 24 minutes’ time. The 
speed of transmission, of course, varies with the fine- 
ness of the mesh in the original picture. It has been 
estimated that the space occupied by a cut in a news- 
paper could be filled by an equivalent number of 
words telegraphed by an ordinary operator at a speed 
of 25 or 30 words per minute. Hence, the time re- 
quired in transmitting a picture by means of the elec- 
trograph is exactly the same as that consumed in tele- 
graphing a verbal message. About forty minutes are 
required to prepare the zinc plate for transmission, 
and about thirty minutes to prepare the electrogram 
for newspaper printing. On a 1,500-mile circuit only 
eighty minutes are required to prepare a zinc enlarge- 
ment, transmit the picture, and reduce the electro- 
gram for the press. That this can be practically 
attained has been proven by severe tests made over 
the Western Union, American Telephone and Tele- 
graph Company, and the Associated Press wires. That 
the machine has probably considerable newspaper 
value is demonstrated by the fact that Mr. Arthur 
Leslie has undertaken its commercial introduction. 


—““ 3+ 0 > 2 


SOME CURIOUS HOMES. 


The Indian question is arousing some interest in 
California on account of the diSpossessing of the In- 
dians who have so long lived on what is known as 
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Warner’s Ranch, in San Diego County. These people 
have been here for generations, and failing to under- 
stand that the property belongs to the white man, 
have made a protest; but despite this they will have 
to move on, the government proposing to purchase a 
large tract for them, where, doubtless, they will be 
allowed to remain in possession for all time. 

Contemplating the Indians of the Southwest, one 
is impressed with the fact that here are a people cor- 
responding almost exactly to the people of the so-called 
stone age. This was essentially true of the coast and 
island natives. Within comparatively a few centuries 
they were provided with weapons and implements of 
stone, wood and shell, having no metals of any kind. 
In some camps of the Southwest Indians to-day almost 
a similar condition of affairs is seen; the people pre- 
ferring-to grind their grain in a stone méetate, with a 
stone pestle—one of the commonest objects found in 
graves and kitchen middens; but in modern times 
the temptation is too strong, and the average Indian 
will buy a cheap basket from a store, or a mill, or a 
wooden pestle, and a set of tin dishes, than undertake 
the arduous process of making these articles. 

Many-of the Indians, so far as their habitations go, 
represent a very low type of civilization. This is 
well illustrated in the accompanying photograph, 
which shows the home of a Pima Indian, which 
in construction compares with the dens, nests, 
or abodes of many animals. The maker selected a 
tree with spreading root and overhanging branch. 
Against this he piled a few logs or limbs, pack-' 
ed the interstices with brush and filled the 
holes with a coating of mud. The door, as 
seen, was made by leaning a small limb against 
the tree and packing mud against it. On the 
top, as a roof, brush of various kinds was 
thrown. This is “home” to a Pima family 
which appears to thrive; a house which, while 
not as low in the scale as those of the native 
Australians, differs from them only in rank in 
being permanent. The beautiful structures of 
the orioles, the elaborate house of the gardencr 
bird, with its lawn and freshly-plucked flowers, 
the neatly-made nest of some of the stickle- 
backs or the nests of some insects, as mere 
dwellings for a greater or less time, show that 
some animals are far ahead of some human 
beings in mere constructive ability. 

All Pima dwellings are not of this class. 
Some of the huts resemble huge bee hives, and 
are made as were the early coast native huts 
of four hundred years ago. Hight or ten poles 
are thrust into the ground, ten or fifteen feet 
apart, and jointed at the top, over which fine 
branches are placed, points down, until the 
entire hut is covered with a mass of vertical 
twigs. Around it, at various heights, are bands 
of wood, made of limbs, holding the pseudo 
shingles in place. The base is banked up with 
earth to keep out the water, a small opening 
or entrance, three feet in height, being left on 
one side; and in lieu of a door a gunny sack. 
Among the Pimas, who number on the Pima 
agency of Arizona forty-two hundred, some at- 
tempt is being made to better their physical 
and moral condition. Among the Papagos at 
San Xavier, two hundred and ten are Catholics. 
Presbyterian missionaries are working among 
them and the Maricopas, but they have suc- 
ceeded in obtaining a church membership of 
only one hundred and seventy-four out of about 
twenty-five hundred. The Catholics support the fine old 
mission of San Xavier del Bac near Tucson, and one at 
Santa Cruz. The women, many of them, are excellent 
basket makers, and this art is being encouraged as a 
means of making the tribe self-supporting. 

The Yuma Indians are almost equally destitute of 
anything that savors of improvement. Father Engle- 
hardt, in referring to them and the Mojaves about the 
Needles, says: “They are in a most deplorable condi- 
tion as to morals and progress toward civilization. 
They live under sheds made of sticks in summer, and 
in sweathouses or artificial caves in winter. When 
one of their number dies, all his property, as ponies, 
etc., is burned along with the body. In addition, rela- 
tives sacrifice large amounts of property, buying silks 
and clothing to add to the splendor of the funeral 
pyre. This custom along with drunkenness and 
gambling absorbs all the Indians’ earnings.” 

It is an interesting fact that at the present time the 
best railroad laborers in the vicinity of the Needles 
are Indians, and despite their peculiar methods of 
living, they are highly regarded as laborers by the 
railroad authorities; in fact, they are about the only 
people who can endure the terrific summer heat of 
this region. All the Indians in this vicinity have for 
years, in fact for centuries, received the earnest at- 
tention of the missionaries of the Catholics, and 
schools of various kinds are maintained by different 
denominations, but doubtless little can be accom- 
plished, especially among those who live near the bor- 
der or railroad towns. 
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DE BRADSKY AIRSHIP DISASTER. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Baron de Bradsky, accompanied by M. Morin, made a 
trial of his airship on the 13th of October. When 
above the suburbs of Paris and at a height of 300 feet, 
the car became detached from the balloon and fell to 
the ground. The aeronauts were instantly killed and 
the car was, of course, wrecked. The start took place 
early in the morning from the Lachambre establish- 
ment in the southwestern part of the city. The aero- 
nauts mounted the car, and while the assistants held 
the ropes, the balloon rose under the force of the as- 
censional screw. The propelling screw was then 
tried, and all seemed to work well. After bringing 
the airship to the ground, the aeronauts started for the 
final launch, and when at a certain height the signal 
was given and the balloon let go. It rose slowly at 
first, then rapidly. At 150 feet the propelling screw 
was put in movement and the airship seemed to be di- 
rected with ease. It was intended to take the bal- 
leon above the Issy maneuvering grounds to the south, 
but soon it was seen to take a northerly direction and 
come over the city. A strong wind was blowing in that 
direction, and no doubt the aeronauts could not make 
headway against it. They made a number of evolutions 
in large circles above the Champ-de-Mars and the In- 
valides. The wind proved too strong, and the airship 
was forced to take a northerly course over the city. 
It passed above the Opera, and was observed with great 
interest. Above the northern part of the city a rather 
heavy fog concealed it from view. At 9 o’clock in the 
morning the airship passed over a wide plain outside 
the city, and the aeronauts had succeeded in lowering 
it to 300 feet height and sailed along at that distance. 
They hailed one of the passers-by and inquired for a 
good landing place. Shortly after this, the airship 
was seen to take an inclined position, then the car 
became detached from the balloon, first 
in front, then in the rear, and fell with 
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and the rest followed rapidly. According to several 
witnesses the airship took an inclined position, and 
this would be likely to produce such an effect. The 
main balloon was not provided with an interior air- 
bag such as Santos-Dumont and Severo used to keep 
it swelled out in shape as it lost gas, and consequently 
was less likely to keep a straight position in the air. 
Baron de Bradsky was a native of Saxony, 36 years 
of age, and had studied the question of dirigible bal- 
leons for five or six years, devoting his large fortune 
to this pursuit. Last year he had already built an 
airship, but on account of defective construction could 
not carry out his experiments until this year. M. 
Paul Morin, who was attached to the Lachambre es- 
tablishment, was a distinguished engineer and aero- 
naut and one of the best known in Paris, having taken 
-up this line of work as early as 1875. 
a a 
The First Transatlantic Wireless Message? 
The daily press has published the news that Mar- 
coni has succeeded in transmitting wireless messages 
across the Atlantic from the station at Poldhu, Corn. 
wall. Marconi himself has refused either to affirm 
or deny the report. Whether any credence is, there- 
fore, to be given to the newspaper accounts is an 
open question. The New York Sun’s correspondent, 
however, states that he has confirmed the report 
from otlier sources. It is said that the officers of 
the ship have given it out that the first message re- 
ceived was one of congratulation, and that on Monday, 
November 3, Marquis Solari, who came in from Table 
Head, received several messages from Poldhu on the 
“Carlo Alberto” as she lay in the harbor. Marconi has 
promised to give out a statement. 
oo 
The Crawford-Voelker Incandescent Electric Lamp. 
The inventor of the Crawford-Voelker lamp claims 
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thereby obtaining for the first time a true carbide 
filament. The filaments made under the new process 
are said to possess a higher specific resistance than 
carbon filaments; seem to disintegrate much more 
slowly, and are practically uniform in their resistance. 
Lamps running to such high voltages as 500 have been 
successfully made and apparently do not possess the 
same delicacy as the 200-volt lamp of commerce. The 
Crawford-Voelker lamp at the start shows an economy 
of 39.8 per cent; after 500 hours of burning there is 
50.4 per cent economy. At the end of 1,000 hours, 41.6 
per cent economy is shown. These percentages are 
based upon tests made by Sir William H. Preece, with 
lamps of various manufacturers. 


a ) 


A Chance for Inventors, 


The Johannesburg Chamber of Mines is desirous of 
taking steps io obviate or minimize the occurrence of 
miners’ phthisis, and invites practical suggestions and 
plans for combating the causes leading to the same. No 
definite information is before the Chamber as to the 
causes of the disease, but the general assumption is 
that it is chiefly due to the inhalation of fine dust 
given off during the machine drilling operations. The 
Chamber offers the foliowing awards for the three best 
practical suggestions and devices on this subject, viz., 
First prize, $2,500 and a gold medal; second prize, 
$1,250; third prize, $500. 

In suggesting devices for attaining the object desired, 
the following points are to be specially taken into con- 
sideration: (1) The applicability of the device or the 
apparatus to the existing system of machine drilling; 
(2) the practical demonstration of the device or ap- 
paratus. 

The judges, before making the final award of the 
prizes, will be entitled to require tests, and if they 

are not satisfied with any proposed dc- 


frightful rapidity. The balloon which 
was still swelled out, rose rapidly. The 
ear, which was quite heavy, as it was 
built of steel tubes, fell violently on the 
ground, inclined at an angle of 45 degrees 
and sunk partly into the soil. The un- 
fortunate aeronauts were found dead; 
like Severo, they fell in an upright po- 
sition. The leg bones were terribly brok- 
en and mangled, M. de Bradsky had a 
large gash in the head, due to a fall. 

It is to be remarked that this accident, 
so like that of Severo and his companion 
Saché, was due to an entirely different 
cause. In the former case the balloon 
caught fire from the motor and exploded, 
while in the latter the car became de- 
tached from the balloon. Steel piano- 
wires about 0.06 inch in diameter were 
used to attach the car and these were 
fastened to a wood support running along 
the balloon and provided with eyelet holes. 
The wire was passed through the eyelets, 
then ‘wrapped around itself, forming a 
loop. An examination which was made 
by experts seems to prove that the wires 
were not broken, but simply became unwrapped, due 
to the weight of the car. This took place first in front 
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to have discovered a method of effecting a chemical 
union of several rare metals or earths with carbon, 


vice they will be at liberty to re- 
open the competition, or award a part 
only of the prizes. The papers in con- 
nection with this subject must be ac- 
companied by the plans, models, or ap- 
paratus of the devices suggested, and 
will be receivable: A. At the offices of 
the Chamber of Mines, post-box 809, Jo- 
hannesburg, up to the 15th of February, 
1903. B. At the Lendon agents of the 
Chamber, Messers, Barsdorf & Co., Wool 
Exchange, Coleman Street, E. C, up to 
the 15th of January, 1903. C. At the 
Paris agents of the Chamber, the Com- 
pagnie Francaise des Mines d’Or et de 
Afrique du Sud, 20, Rue Taitbout, up 
to the 15th of January, 1903. 

The judges for the award of the prizes 
will consist of two members of the Trans- 
vaal Medical Society, two members of the 
Mine Managers’ Association of the Wit- 
watersrand, and two members of the Me- 
chanical Engineers’ Association of the 
Witwatersrand, together with three con- 
sulting mining engineers to be select-d 
by the Transvaal Chamber of Mines, and 
two practical rock drill miners to be ce- 
lected by the Mine Managers’ Association. The de- 
cision of the majority to be final. 


RECENTLY PATENTED INVENTIONS. 
Engineering Improvements. 
CONTROLLING DEVICE.—T. P. Forp, 
Hackensack, N. J. The object of this invent- 
ion is to provide an improved controlling de- 
vice designed for automatically controlling 
elevator-tank pressures and the like by open- 


improved 


operation. 


and outer 


rotary engine which is simple and 
du able in construction and very effective in 
The arrangement of the parts is 
such that the steam acts both on the central 
sections of a wheel and works ex- 
pansively thereon, so that the motive agent is 
utilized to the fullest advantage. 


CARERIDGE AND 
KLINGER, Mansfield, III. 


places at which to stop the machine-carriage 
when writing figures or other tabulated matter, 
ov to point out particular places wanted for 
operation or omission in the work. 


SHELL 
Mr. 


LOADER.—P. 
Klinger 


FISH-TRAP.—P. M. Benseru, Fairhaven, 
Wash. This fish-trap is adapted to be ficated 
in the water and to be held by tugs or other- 
wise against the tidal currents so as fo entrap 
the fish moving with the current. The inven- 
tion is designed especially for salmon fishing, 


is the | put will be found useful in other connections 


ing and closing the admission-valve of a steam 
pump or a series of pumps’ discharging into 
the same tank, either gradually or quickly, 
according to the work required by the pump. 


STEAM-BOILER.—W. Hopkins, Dubuque, 
Iowa. This patent relates to improvements in 
steam-boilers embodied in that type generally 
Known as marine-boilers; but the improve- 
ments can also be used in many other kinds 
of boilers. In the perfection of this apparatus 
the aim of the inventor has been to combine 
water-circulating devices with a tubular boiler 
in such a manner as to attain rapid circula- 
tion of the water through practically all parts 
of the structure, an almost perfect combus- 
tion of the fuel and the resulting gaseous pro- 
ducts of combustion, and rapid generation of 
steam. 


RETAINING VALVE.—W. G. Lams, Mexico 
City, Mexico. This invention relates to fluid: 
pressure brakes of the Westinghouse type, and 
more particularly to retaining valves. The 
object of the inventor is to provide a new 
and improved retaining-valve arranged to 
automatically hold the full pressure on the 
brakes while recharging the auxiliary reservoir 
and to insure a proper release of the brakes 
whenever the train-pipe is recharged, the valve 
being exceedingly sensitive in operation. The 
device is intended to be thoroughly servicveable 
on long steep grades. 


ROTARY ENGINE.—M. W. WALLACE, Eve- 
leth, Minn. Mr. Wallace is the inventor of an 


Heating, Ventilating and Plumbing. 
HOT-AIR HEATER.—W. P. Hartrorp, Cass- 
ville, Wis. This invention relates to that class 
of hot-air heaters or furnaces more particular- 
ly adapted for burning wood and in which 
the draft means is especially arranged to 
provide for automatically maintaining a sub- 
stantially uniform draft through the com- 
bustion chamber irrespective of varying drafts 
in the chimney. The invention specifically 
provides important improvements on a furnace 
previously invented by Mr. Iartford. 


SINK AND CONNECTION TITER REFOR. - 
I. AJ Founrarn and S. Myers, Oxnard, Cal. 
These inventors aim to provide a simple con- 
nection which can be made with readiness 
from above, and which will be easy of access 
when cleaning is necessary. The construction 
is simple, durable and economic and the con- 
nection is thoroughly water-tight. 


Mechanical Devices. 


TABULATOR.—F. Rasinnovitz, Fort Tot- 
ten, N. D. he tabulator is an improved de- 
vice to be attached to type-writing machines, 
linotype machines, and others similarly operat- 
ed, for convenience in tabulating. The object 
is to provide a device of this character that 
shall be simple in construction, having no 
parts liable to get out of order, and that may 
be quickly operated to indicate the proper 


inventor of an improved machine which may 
be used for loading rifles and revolver car- 
tridges and may also be adjusted for loading 
shotgun shells. The invention includes many 
important features by which the operations 


may be very readily and. effectively accom- 
plished. 
GLASS-BLOWING MACHINE,—W. If. Per- 


LINDE, Coudersport, Pa. This machine com- 
prises a table having an orifice therein, a sec- 
tional mold) mounted on the table over this 
orifice to temporarily close it, and means for 
operating the mold sections and ejector in 
unison. Means movable up through the orifice 
on the table are also provided for delivering 
the molten glass, and the blow devices em- 
ployed are movable down to the mold which 
is fitted with suitable connecting devices, 


Miscellaneous Inventions, 

PROCESS FOR WELDING ALUMINIUM.— 
Mary W. Eume, New York, N. Y. The in- 
ventor has discovered that by heating two 
contacting ends of aluminium under suitable 
conditions approximately to or above the tem- 
perature of 600 degrees centigrade, welding 
can be effected. To carry out the process suc- 
cessfully the parts or ends to be united must 
be scrupulously cleansed before heating them 
to the welding point. The mass or piece thus 
welded together possesses throughout the 
same physical qualities as though the parts 
had never been separated. 
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as well. 


ARTIFICIAL DENTURE.—W. P. Lacy, 
South Boston, Va. It is the object of this in- 
vention to provide an improvement in that 
class of artificial dentures whiclt are supported 
in the mouth without the aid of a suction 
plate, usually employed for the purpose. The 
artificial teeth in the present invention are se- 
cured by attachment to natural tooth roots. 


AWNING.—C. S. HAuitron, Salem, Ore. 
Mr. Wamilton is the inventor of an improved 
awning which is simple and durable in con- 
struction and arranged to permit of convenient- 
ly and quickly extending the canvas or mov- 
ing it into an inactive position by the operator 
simply turning a crank. 


COOKING UTENSIL.—J. F. Ferry, Lead- 
ville. Colo. This invention relates to imprcve- 
ments in casings for holding cooking utensils, 
such as kettles, frying-pans and the like, the 
object being to provide a simple means for 
conducting the odors of the cooking food into 
the stove. 


HOSE-SUPPORTER.—Kora M. Jonson, 
New York, N. Y. An improved hose-supporter 
is here provided which is plain and durable in 
construction, and so arranged as to readily en- 
gage and securely hold the hose material with- 
out danger of unduly straining or tearing it. 
In disengaging the supporter from the hege, 
the clamping member must be pushed upward 
in the guideways and out of the same into an 
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opening and then transversely out of the lat- 
ter, which completely releases the hose mate- 
rial from both members. 


Nore.—Copies of any of these patents will be 
furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention. and date of this paper. 


Business and Personal Wants. 


READ THIS COLUMN CAREFULLY.—You 
wili tind inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing the:mformation. Im every case it is neces- 
sary to give the number of the inquiry. 

WUNN & CO. 


Marine lron Works. Chicago. Catalogue free. 


Inquiry No. 3366.—For magnetic chucks for mill- 
ing machines. 


AUTOS.—Duryea Power Co., Reading, Pa. 


Inquiry No. 3367.—For makers of electric clock 
alarm bells for colleges and schools. 
Small Steam Motors. F. G. Grove, Luray, Va. 


Inquiry No. 3368.—For makers of articles of 
hard compressed paper pulp. 


For mining engines. J.S. Mundy, Newark, N. J. 


_ Inquiry No. 3369.—For compressed air apparatus 
for cleaning carpets and rugs. 


“U.S.” Metal Polish. Samples free. 


Inquiry No. 3370.—For a stationary wire fence 
machine. 


Indianapolis. 


Dies, tools, models. Am. Hardware Co., Ottawa, Ill. 


Inquiry No. 3371.—For manufacturers of port- 
able cottages. 


Coin-operated machines. 
Brooklyn. 


Inquiry No. 337:2.—For makers of tierces, hogs- 
heads or barrels holding about 45 gallons. 


L. B. Baker Mfg. Co., 


Willard, 284 Clarkson St., 


Dies, stampings, specialties. 
Racine, Wis. 


Inquiry No. 3373.—For manufacturers of auto- 
matic egg boilers. 


Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 


Inquiry No. 3374.—For machinery for pressing 
straw into blocks for fuel purposes. 


WANTED.—To purchase best braided cord. 
Bassett Mfg. Co., Waterbury, Conn. 


Inquiry No. 3375.—For manufacturers of wood- 
sawing machinery. 


I. OH. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 


Inquiry No. 3376.—For makers of brass tubes. 


Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Rochester, N. Y. 

Inquiry No. 3377.—For manufacturers of smoke 
consumers or fuel economizers. 

For Machine Tools of every description and for Ex- 
perimental Work call upon Garvin’s, 149 Varick, cor. 
Spring Streets, N. Y. 

Inquiry No. 337S8.—For makers of rope-transmis- 
sion apparatus. 

Manufacturers of patent articles, dies, stamping 
tools, light machinery. Quadriga Manufacturing Com- 
pany, 18 South Canal Street, Chicago. 

Inquiry No. 3379.—For manufacturers of copper 
and iron tanks. 

FoR SALE.—8 h. p. Mietz & Weiss kerosene engine, 
goud as new, can be seen running. W. F. Mangels, 
Carousell Works, Coney Island, N. Y. 

Inquiry No. 3%S0.—For a machine for engraving 
name plates on caskets, etc. 

The largest manufacturer in the world of merry-go- 
rounds, shooting galleries and hand organs. For prices 
and terms writeto C. W. Parker, Abilene, Kan. 

Inquiry No. 3381.—For manufacturers of family 
sewing machines as sold in department stures. 

The celebrated “* Hornsby-Akroyd” Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 3382.—For manufacturers of * Zylo- 
nite.” 

The best book for electricians and beginners in elec- 
tricity is ‘‘ Experimental Science,” by Geo. M. Hopkins. 
By mail, $5. Munn & Co., publishers, 361 Broadway, N.Y. 

Inquiry No. 3383.—For manufacturers of wooden 
napkinringsin large quantities. 

We manu‘acture on contract: patented hardware 
specialties, tools. dies, metal stampings, special ma- 
chinery, etc. Edmonds-Metzel Mfg. Co., 778 West Lake 
Street, Chicago. 

Inquiry No. 3384.—For manufacturers of photo- 
graphic mounts of different sizes. 

WANTED.—First-class machinery draughtsman. One 
with gas engine experience preferred. Address giving 
references. to Holland Torpedo Boat Company, New 
Suffolk, Long Island, N. Y. 

Inquiry No. 3385.—For parties to manufacture a 
flat, endless coil spring. 

te Send for new and complete catalogue of Scientific 
and other Books for saleby Munn & Co., 361 Broadway, 
New York. Free on application. 


Inquiry No. 3386.—Fcr parties to make bicycle 
rims and tires to order. 


Inquiry No. 3387.—For 
chinery. 


Inquiry No. 3388.—For importers of Alvar steel. 


Inquiry No. 3389.—For makers of carbide used 
for water gas. 


Inquiry No. 3390.-—For deaiers in second-hand 
engmes, 


second-hand brick ma- 


hose with plain foot buttom. 


Inquiry No. 339'%.—For makers of steam sawmill 
machinery. 


j_nuniry No. 3393.—For makers of electric novel: | 
ies. 


Inquiry No. 3394.—For makers of electric motors 
from 1 to 4 horse power. 


Inquiry No. 3395.—For an apparatus for holding 
disinfectants. 


for p 
Inquiry No. 3397.—For makers of nail nippers, 
clippers, files, etc. 
Inqniry No. 3398.—For loud-speaking telephones. 
Inquirv No. 3399.—For a compressed air tank of 
4g lb. pressure to runa 2 h. p. machine. 
Tnquiry No. 3400.—For machinery for making 
cords and tassels. 


_ Inquiry No, 3401.—For manufacturers of engrav- 
ing machinery for button making. 


otographs. 


Inquiry No. 3396.—For dealers in printing frames j 


‘for 


HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 


no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the ommce. Price 10 cents each. 

Books referred to promptly supplied on receipt cf 
price. 

Minerals sent for examination should be distinctly 
marked or labeled 


(8743) G.L.S. asks: Will you kindly 


tell me if I hold a strong horseshoe magnet 
near a copper wire, say within a half inch, 
and then pass a powerful current of electricity 
through the copper wire, will there be any 
attraction between the wire and the magnet? 
If I made the magnet stationary, and then 
hold the wire very close to it, and slack enough 
it to readily reach the magnet when the 
current is sent through it, would they move 
toward each other, or would there be no change 
of position at ally If they do attract each 
other, how strong a magnet, also how strong 
a current, will be needed to pull this wire say 
a distance of an inch or a little less? A. If 
a coil of wire carrying a current of electricity 
is brought near a powerful magnet, one end 
of coil will be attracted toward the magnet 
and the other end will be repelled from it. 
This is because the coil is itself a magnet and 
behaves as a magnet does. A straight wire 
will be very slightly affected by even a power- 
ful magnet. It will be twisted around till its 
field of force lies with the lines parallel and 
in the same direction as that of the magnet. 
It will then move toward the magnet, but 
not with much force. The energy of a single 
wire is not great enough to cause it to do so. 


(8744) G. O. V. asks: Will you please 


let me know what century or year, and where, 
the Romans first made the day to begin at 12 
o’clock and end the next night at 12 o’clock? 
A minister told me some time ago that he 
guessed they did it in the fourth century. I 
want to know sure. A. We think you have 
been incorrectly advised as to the practice of 
the Romans in beginning the day at mid- 
night. They did not begin to do this in the 
fourth century, since they seem always to have 
begun the day at the middle of the night. Var- 
ro, a learned Roman of the time of Cicero, 
wrote a book which has not come down to us, 
but which has been quoted by several authors 
whose works we have. The title of the book 
was “Concerning Human Affairs.” One of the 
chapters was upon “Days.” This chapter is 
quoted in the “Saturnalia” of Macrobius, Book 
I., Chap. 3, as also by Gellius in his “Attic 
Nights’: ‘Men who are born in the 24 hours 
from midnight to the next midnight are said 
to have been born upon the same day.” By 
which words it is evident, “Macrobius says, 
“that they divided the observation of the day 
so that he who was born after sunset and 
before midnight, that should be his birthday 
in which that night began: on the contrary, 
he who was born in the six later hours of the 
night should be considered to be born on that 
day which followed that night.” And _ this, 
so far as the authorities go, was always the 
practice of the Romans. The Babylonians 
reckoned from sunrise to sunrise (Ysodorus, 
“Orig.” V. 30), while the Athenians and the 
Hebrews reckoned from sunset to sunset (Gel- 
lins, ‘Attic Nights,” III., 2.) “The same 
Varro in the same book has written,’’ says Gel- 
lius, “the Athenians observe differently, in 
that they say that all the time intervening 
from one sunset to the succeeding sunset is 
one day.” 


(8745) Y. M. C. asks: Please give 
recipe for solution to oxidize nickel. <A. To 
oxidize nickel, place the article for a_ short 


time in a dilute soluton of potassium sulphide, 
sodium sulphide, or ammonium sulphide. 


(8746) L. T. says: We have a num- 
ber of kerosene barrels filled with water on 
top of our buildings, to be used in case of 


fire, and during the winter are troubled con- 


' siderably by the water freezing and bursting 


" 1 
inquiry No. 33991.—For seamless knitting ma- j 
chinery with a ribbing attachment for making ribbed ! 


of barrels, although we put in one or two 
pails of salt as a preventive. We have been 
informed that people were in the habit of 
standing a piece of 2x4 pine on end in a 
barrel of rain water to prevent the bursting 
of the barrel. Would like to know the best 
preservative to use for preserving the barrels 
against the effect of exposure to the sun and 
elements. A. If the barrels are open in one 
end, there should be no bursting by freezing, 
as the expansion is not hindered. There 
would be no use in putting in a piece of pine 
wood. Salt is of use, but will not prevent 
freezing in extremely cold weather. Paint 
with asphalt to preserve the barrels against 
the effect of sun and rain; with good asphalt 
the life of such a barrel becomes almost in- 
definite. 


United States were Issued 
for the Week Ending 


November 4, 1902, 


For which Letters Patent of the 


AND EACH BEARING THAT DATE. 
[See note at end of list about copies ot these patents.) 


Absorptive wadding, preparing, H. Linne- 

KOgel } n siiie5 202s oe vane Miao «e+ 712,818 
Address holder, changeable, D. 713,030 
Advertising apparatus, J. Lym............ 712,694 
Air brake ail compressor, B. J. Denman.. 712,508 
«Air brake signaling and releasing device, 

Fr. H. Dukesmith..................... 712,915 
Air brake system, P. Whiting...... - 712,877 
Air ship or vessel, KE. R. Krocker 712,689 
Alarm. See high or low water alarm. 

Alternator, compounding, C. P. Steinmetz 
712,737, 713,022 
Ammonia from gas liquors, apparatus for 

freeing, H. A. Abendroth............ 712,891 
Ammonia gas condenser, J. L. Morris...... 712,704 
Anesthetics, device for administering, A. 

FE 2 CB ASOD 35550 6s tose ec0bceee.eiete ccs ancien 712,642 712,643 
Animal exterminator, J. V. Goulardt. . 712,667 
Anode residues, treating, A. G. Betts.. - 712,640 
Apron and overalls, combined, R. C. Cl + 712,908 
Are light systems, regulator for alternat- 

ing series, J. H. Hallberg....712,521 to 712,524 
Armor plate, J. Shaaber.................. 712,605 
Automatic signal and alarm, Anderson & 

BLOWD 25.5, sieiniensoe vrei tare nts os wise Aon 712,892 
Ax or hatchet, W. Lawton. 712,942 
Bait, spoon, S. Allcock..............00000- 712,740 
Bailing press, M. V. Fitz Water.. . 712,515 
Ballot marker, T. C. Spelling 3 712,612 
Bank, registering, W. Webe 712,873 
Basket, . A. Florang...... - 712,921 
Batteries, manufacturing 

storage, E. A. Sperry 713,020 
Battery plates, peroxidizing storage, R. 

N. Chamberlain...............c eee eeee 712,995 
Beam, truss, W. P. Bettendorf............ 712,483 
Bearing, adjustable wheel, J. A. Plopper.. 712,588 
Bearing, disk, I. A, Weaver..............- 713,027 
Bearing, resilient, A. Krank.. - 712,688 
Bearing, roller, J. A. Layland..... « 712,555 
Bearing, self-oiling, O. W. Schaum « 712,602 
Bed, air, F. L. Richardson........ + 712,720 
Bed pan, Meinecke & Hogan. - 712,700 
Bedstead, C. F. Haller.... +++ 712,671 
Bedstead or couch x jes- 

Mallet + 712,718 
Beet digger, A. - 712,951 
Belt for overalls, ete., J. I. McDonald . 712,571 
Bicycle, J. W. Master.............66% - 712,698 
Bicycle attachment, I. A. Lawrence....... 712,553 
Bicycle coasting hub and brake combined, 

PE STOR Tea rai ee ateu satay hd eos os eee eaten eaters eats 712,556 
Bicycle frame, R. Ellis.................2- 712,784 
Bird, mechanical singing, Reutlinger & 

MI CHALLOT 95 oa: A ie layecare sisal aye Wiecereiale/sversioieaie els 712,595, 
Biscuit machine, sugar wafer, G. S. Baker. 712,473 
Blast furnace, T. Stapf.........---see00- 712,615 
Blast furnace, combination, G. B. Mitchell. 712,012 
Blind adjuster, I. L. Garside. + 712,665 
Block, A. B. Tarbox..... 712,862 
Blue, obtaining Prussian, .712,726 
Boat battery installation, . 

Wakes o:esak. ssietses 0.5 havsues es oil Se ros 712,814 

Boilers. See Steam Boiler. 
Boiler fire arch, steam, N. W. MacIntosh.. 712,695 
Book, duplicating, L. Huffman............. 712,681 
Book holder, B. A. Jones...........020e0ee 712,936 
Boring apparatus with eccentric boring 

tools, centering and guiding device for 

deep, J. Wyczynski............ cece eee 712,887 
Bottle, M. Brady.........eseeeeeeeeeee « 712,645 
Bottle, non-refillable, M. F. Bell « 712,638 
Bottle, non-refillable, W. C. Pease...... . 712,714 
Bottle, non-refillable,. Ahlers & Schaal.... 712,751 
Bottle, non-refillable, W. Yuille........ . 712,990 
Bottles and their caps, app: 

grinding, E. G. Howe................. 712,679 
Bottles with aerated or other liquids, appa- 

ratus for filling and closing, E. K. 

MOOLE? Kale ate sides a ie oye, hind Os ws re relonaisioee 712,832 
Box hinging machine, D. L. Hill - 712,794 
Box lid holder, L. Mertz................45 712,702 
Brake beam and attachment, G B. F. 

COOPER dire oi rg theo cere Sree seis elk We eed as 712,654 
Brake shoe, F. E. Case............++00- « 712,650 
Brakes, operating electric, F. E. Case. -. 712,994 
Brick drying car, E. W. Ostrander... . 712,840 
Briquet making machine, R. Martin....... 712,696 
Brooches, safety pins, ete., fastening de- 

vice for, A. Schaeffer.............2000- 712,727 
Brush and drinking glass holder, H. C. 

Maslandt 3a. eos oe -. 712,824 
Brush holder, N. C. Bassett .. 712,477 
Brush or broom, A. Little............... ++ 712,820 
Bushing, conduit outlet, F. W. Erickson... 712,513 
Bushing, rock drill, W. Wood............. 712,884 
Buttons, etc., combined post and strength- 

ening bridge for cuff, P. H. Long.... 713,008 
Cabinet for holding and means for deliver- 

ing envelops, bags, etce., E. Cook..... 712,503 
Cable joint, W. M. Murphy............ -. 712,568 
Calculating machine, H. E. Goldberg -. 712,518 
Calculating machine, A. Hoch........... +. 712,795 
Can body forming machine, J. Eldridge... 712,998 
Candy dripping machine, E. F. W. Wieda. 712,878 
Cane, W. W. Jones..... Apo Susloero we owe e eee 712,804 
Cane cutter, pneumatic sugar, R. H. Paul.. 712,843 
Car, armored and burglar proof, J. Fisher 712,663 
Car automatic safety stop, H. W. Jenkins. 712,543 
Car body bolster, R. H. Hornbrook....... 712,800 
Car body, ‘railway, J. F. Scott...... -. 712,857 
Car coupling, I. N. Tower........ «+ 712,980 
Car door, grain, G. R. Grigg..... +. 712,926 
Car dump, McKnight & Clapp.... «+ 712,572 
Car, dump, T. R. McKnight..... «. 712,573 
Car end sill, S. A. Crone......... - 712,769 
Car grain bin, W. R. Smith.............. 712,736 
Car or other vehicle, motor, J. F. Mason.. 712,825 
Car seat cusnidor attachment, A. H. Kehr. 712,808 
Car saddle and handle bar support, motor, 

Co Pes WNOPEate ec cos aivioe sores a alele e/a 712,580 
Car standard holder, flat, O. S. Perkins.... 713,013 
Car twin spring draft rigging, railway, 

Cx Py GStreete.nes8 vestiess «+ 712,977 
Carbureter. C. J. Johnson 712,803 
Carbureter; explosive engine, T. B. Jeffery 712,542 
Cards, playing, H. Moller............+++- 712,566 
Carpet beater, F. A. Walker... + 712,984 
Carpet fastener, A. H. Myers..«............ 712,569 
Carriage seat attachment, baby, M. El- 

A) aa 712,917 
Cartridge shell loader, Wetzig & Reust... 713,032 
Casting; preparing cores for, A. M. Hew- 

VOt Gs Sox irsgshate oie shoves hohe eelarcucre akereteleaponey ste 712,532 

Cautery, electric, W. E. Washburn. +» 712,989 
Centrifugal machine, H. R. Wolff..... ~ 712,628 
Chair fastening device, A. P. Barney..... 712,898 
Chute and discharge gate, H. L. Dunn... 712,661 
Cigar case, J. C. Burkholder........ «+ 712,647 
Cigarette paner hook, J. C. Drucklieb -. 712,914 
Clamping band, J. H. Cole...... afore « 712,765 ; 
Clavier, practice, A. C. Bergman 712,900 
Clip. See Toe clin. 
Clock, geographical, H. Schumacher....... 712,729 
Clutch, Friction, M. F. McMahon.... ++ 712,575 
Coating, metal, Brauch & Hemann........ 712,758 
Comb and hat fastener, combination, Leu 

6) SJOStromi ote re oes cetasie reeves Ain 712,691 | 
Commutator brush, W. B. Potter......... 712,591 : 
Concentrating tabe operating device, A. 

W. Johnson......... cece cece eee cence 712,934 
Concrete and masonry structures, building, 

W.'Coe, Parmley. £3 5% tess cedcacatetenes ote nace 712,841 
Conduit outlet box, in Erick- 

BONS Sse Sac ceete iene Bras eaees shee ore wee. 712,514 
Conduit, sectional, W. L. McGowan....... 712,839 | 
Confectionery depositing machine, G. Carl- 

ROM cose ancvar aloe dvip: Se anti o re bane ce eo iese alate estate 712,649 
Contact structure, surface, W. B. Potter.. 713,015 
Converters, regulating rotary, E. J. Berg | 

712,639, 712,991 | 
Conveyer, S. B. Peck.........+..ceeeeeeee 712,585 
Cooker, steam, Breun & wees 712,760 
Cooking vessel, Henis & 712,793 
Coop, folding, W. Bird... .scrccocccecces 712,992 
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712,533 


Core baking apparatus, A. M. Hewlett.... 
A. 
- 712,982 


Corn husking and shredding machine. 
Van Ness 


Corn parer, E. Dellwig. + 712,658 
Corset, abdominal, C. M. +++ 712,646 
Corset clasp, ©. E. Devine............ eee 712,773 
Counter, N. Johnson...............606 ee 712,935 
Cover forming machine, A. P. Down...... 712,660 
Crown and bridge work, porcelain facing 


for, Mosley & Robb..............500- 712,703 
Cupola furnace, VP. Bacher. 712,472 
Current meter, alternating, E. Thomson.. 712,742 
Currents from symmetrical alternating elec- 

tromotive forces, apparatus for produc- 

ing aSymmetrical, M. I. Pupin....... 713,045 
Currents from symmetrical alternating elec- 

tro motive forces, producing asymmet- 

vical, M. L Pupin.. + 713,044 
Currycomb, J. Herfert - 712,530 
Curtain bracket, J. F. . - 712,858 
Cutting-off tool, C. W. Grant............. 713,001 
Cycle wheel hub cleaning device, R. Klein. 712,809 
Dash fastening, vehicle, D. W. Connell.... 712,501 
Dental band fitting instrument, E. L. 

TOWNSENG® Gissede coc atet Soca Sesto iwi eee 713,041 
Dental bridgework, E. L. Townsend....... 713,040 
Dental engine, O. H. & A. F. Pieper..... 712,716 
Dental filling tool, P. C. Hammersmith... 712,526 
Dental instrument, J. F. O. McMath...... 712,576 


Dental plugger, F. W. Korb......... 
Derrick, W. Heckart.... 
Dipping vat, G. W. Clark 
Dish cloth holder, H. F. 
Dispensing device, coin controlle 


vee 712,813 
: 712,676 
. 712,496 
. 712,810 


MVaATE iets os creates eee ttre: Specie crete care pas leustons 712,740 
Display board for seed packages, W. D. 

ROSS gts ta ea erecta ety arene nS ste tend 712,724 
Display holder, jewelry, E. Kaffeman.. - 712,806 
Doll novelty, W. G. Flint................ 712,786 
Door opening or closing mechanism, J. C. 

DUN er aca Residing cialqusns ost theo ep oinne oleae seers 712,511 
Door, water cooled, N. Houy, Jr. -. 712,678 
Draft equalizer, A. Roesler..............-- 712,598 
Drafting instrument, C. H. Quimby, Jr... 712,964 


Drawing roll tension device, J. T. Covo... 
Dress shields or other waterproof articles, 

making, T. Davis.. «=. 712,507 
Drier, C. A. Ball - 712,894 
Drill engine, valveless, R. . 712,597 
Drill socket, J. L. Cook 712,653 
Dye and making same, yellow sulfur. Wein- 


712,505 


berg &. Lange. ......cc ccc es dense eds ve 712,747 
Dyeing enveloped yarns, S. W. Wardwell... 712,987 
Economizer system, Blossom & Duncan.... 712,490 
Electric battery, coin controlled, F. Duwe. 712,781 
Electric circuit protecting device, P. H. 

THOMABSS © 5aS.c,sceters sels charscsssre- aes arene iors al she 712,618 
Electric circuits, composite transmission 

over loaded, E. H. Colpitts............ 712,766 
Electric energy, apparatus for transferring, 

Be, THOMSON as as cjeted carta riot ewes 712,741 
Electric machine and system of distribution, 

alternating current dynamo, Stanley & 

Weel yi 7-335, sins sate ovnhietes oka iees see aie one 712,613 
Electric machines, regulating dynamo, A. 

De UA, yak ae ceney eae tess 713,010 
Electric machines, regulation of dynamo, 

Deb LMG adeee sions dene eh ets 712,561 
Electric meter, EK. Thomson... 713,023 
Electric motor, O. H. Pieper.............. 712,717 


Electric motor supporting device, B. R. Van 


INGR KE scict Sasa toocecs ace eiciasthe Siactiaye meveue pasiaterevace 712,981 
Electric motors, driving centrifugal or oth- 

er machines by means of, Pott & Will- 

TAMBON: (55:2 er ss tis ies ors ies tery tes eee 712,847 
Electric motors, operating, J. Harris...... 712,673 
Electric spark generator, J. Struthers...... 712,739 
Electri¢ switches, constructing, G. H. Hill. 712,535 


Electrical controller contact arm, E. H. 


PWVIS OS cet Se ced othe ane ea ere ation ae 712,882 
Electrical generation and 

Stanley & Kelly... ... ccc cece eee eee 712,614 
Electrical transformer winding, J. S. Peck. 712,584 
Electromedical apparatus, L. Petich....... 712,715 
Embossing press driving mechanism, C. 

D. Blackhall..............¢ ieisid. ehetee siete 712,644 
Engine. See Dental engine. 

Engine bearing support, C. L. Barker...... 712,895 
Engine brake, E. Y. Moore........... «.. 712,833 
Engine muffler, internal combustion, C. O. 

AOCASCROUls #255 sas recat thin FS sei's Sts Oras gS eie 712,791 
Engine spark preventer, locomotive or other, 

D. Drummond ................ 712,776, 712,997 
Exercising apparatus, R. Aronstein........ 712,634 
Exercising apparatus, Maxwell & White... 712,827 
Explosive engine, W. L. .Judson........ + 712,805 
Fabric folding and trimming mac! S 

Goodwin ...........068 . 712,788 
Fan, rotary, N. H. Hawk............-.-05- 712,790 
Farm gate, W. H. & G. R. Mitchell....... 712,949 
Fastener, separable, G. W. Traut... . 712,622 
Faucet, filtering, W. A. Traxton.......... 712,868 
Ferrosilicon and silicospiegel, manufactur- 

ing: Ge Gin ee ia wn eee Siero wiererdia gee ores 712,925 


Fertilizer, distributer, Oppenheim & Synck. 7 


Fertilizer dropper, J. L. Blanton.......... 712,489 
Fertilizer or, seed distributer, A. Benton... 712,481 
File, document, G. H. Richter............ 712,596 
Filter, barrel, J. J. Prindle..............- 712,963 
Fire alarm signaling apparatus, J. Hamer.. 712,525 
Firearm, automatic, A. W. Schwarzlose... 712,972 
Firearm front sight, A. Tilton............ 712,863 
Firearm, recoil operated, A. W. Schwarz- 

MOSES +8 aves Grates scare t5, 3 7 + 712,730 
Fire escape, J. C. Cove 712,504 
Fire escape, S. Rabinowi 712,848 
Fire extinguisher, automatic, A. D. Linn.. 712,692 
Fire extinguisher sprinkler head, A. D. 

MEAT; peek soya e ois Bre Aeancaeragas. aie everele ays calove tee 712,693 
Fire extinguisher sprinkler system, auto- 

matic, BE. D. Jefferson.............00- 712,682 
Fire plug, H. Sheermesser........... + 712,859 
Fireproof building, H. R. Keithley... - 712,683 
Fish hook, T. S._ Coffin............ + 712,497 
Fishing net, A. E. Butler... . 712,494 
Flood gate, J. H. Alexander............... 712,469 
Flour bolting machine brush, J. G. Peterson 712,958 


Fluid fuel burner, J. Moran 
Fluid pressure engine, E. S. Sav: 
Folding box, Z. B. Webb 


712,835 
712,601 
+ 713,028 


Folding chair, W. H. Thomas............. 712,864 
Fuel, waterproof. artificial, J. F. Bartlett.. 712,635 
Furnace, C. S. Batchelder.............+--+ 712,636 
Furnace for the destruction of town re- 
fuse, G. Watson.............0eeeeeeee 713,024 
Fuse, S. Jackson, Jr..... oe+ 712,982 
Game apparatus, F. Brown....... «+. 712,493 
Game apparatus, H. J. Frysinger. - 712,923 
Game table, E. R. Robbins........ + 712,722 
Garment, combination, J. H. Burt......... 712,763 
Garment or hose supporter, G. B. Adams.. 712,631 
Garment supporter, F. L. Barnard........ 712,475 
Gas burner, incandescent, E. Seiler...... 712,731 
Gas, coin freed apparatus for delivering, 
COR we eI aic lates ocala Sara lateccts 712,911 
Gas generator, acetylene, D. Barnard. 712,474 
Gas generator, acetylene, R. Klinger.... 712,940 


Gater” J. Ha xenicraiicdicsrcat acdirce aarestoresiites 712,675 
Gear, variable sprocket. W. D. Wansbrough 712,985 
Glove and necktie holder for boxes, J. 

REINER pop tate earea sachet cia ee es 712,965 
ro cart, D. R. Collier............ eee ones 712,651 
Folf ball, A. R. Spear.. , 712,611 
Governor, E. P. Coleman............500005 712,498 
Governor, M. J. Hewlett..... .. 712,534 
Governor, marine, L. Wilson.. «» 712,881 
Grate heater, J. Harrington.... «. 712,672 
Gravity battery, W. Gove... eee... +. 712,668 
Grinding device, electric, C. S. Hisey « 712,537 
Grinding machine, O. S. Walker..... .. 712,871 
Grinding machine work rest, A. B. Landis 712,815 


Grinding or polishing machine, C. R. Davis 712,772 


Hack, J. A. Costar. cs... cece cece ee cee eeee 712,910 
Hair retainer, F. N. Davis.. +. 712,657 
Wame fastener, FE. E. Bull.. +. 712,903 
Hammer, G. F. Voight...... - 712,983 
Harness loop, M. E. Zeller...........-++++ 712,890 
Varrow, G. M. Clark..... - 712,907, 712,996 
Harvester, S. K. Dennis................ 712,509 
: Harvester, corn, J. F. Leeper. «+ 712,557 
Harvester, corn, W. D. Steele.. ++ 712,976 
Hasp, adjustable, W. E. Craven.. .. 712,656 
. Hay curing frame, G. Symms, Jr..... .. 712,978 
Hay rack attachment, M. J. Geary. - 712,666 
Heater. See Grate heater. 
High or low water alarm, ©. FE. Zimmer- 

ATI isan o Giada eonaialaiepsit ties arala-erers ahahe 712,630 
Hinge, G. H. Holtzmann............-.... 712,797 


Hitching appliance, vehicle, Fisher & Tay- 
iC) Sameera reer Ceeieeiaet sececeee 712,920 
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6 99 
Star Pick 
S Automatic | 
Lathes | 


FINE, ACCURATE WORK 
Send for Catalogue B. 
SENECA FALLS MFG. CO. 
695 Water Street, 
Seneca Falls, N.Y., U.S. A. 


Ga 


= 


MACHINE SHOP OUTFITS, 


ROL Ts «° SUPPL 
LATHES soos cures, 


THE MODEL 
DYNAMO-MOTOR. 


Will Decompose Water, 
Do Electro Plating, Lignt 
5 (ncandescent Lamps, 
Run Machinery, etc. 


. i ‘amp for illustrated catalogue. 
Elbridge Electrical Mfg. Co., Elbridge, N. Y., U.S.A. 


Apple Economical Gas Engine Igniters 


Are positively the best 
built for Stationary, 
Automobile and Marine { 
Gas Engines, either touch 
or jump spark system. 
We are the leaders in the ¥ 
manufacture of Igniting © 
Dynamos, Magnetos, 
Governors, Coils, Plugs, 
etc. Write for printed 
matter. The Dayton 
Electrical Manfg. 
Company, No. 80 South St. Clair St., Dayton, Ohio, U.S. A. 

New York stock carried by Chas, KE. Miller, 97 Reade Street, 
Philadelphia Office, The Bourse; Chicago Office, 19-21 Le Salle Street 
St. Louis stock carried by A. L. Dyke, Linmar Building. Boston Stock 
carried by Electric Gas Lighting Co., 195 Devonshire Street, Boston, Mass, 
Dunham, Carrigan & Hayden Co., San Francisco, Distributing Agents 
for Pacific Coast. 


Van Norman Universal : 
Bench Lathes : 


hove a large line of attachments. ! 
ut shows milling attachment as 
pDplied to end of bed of lathe. 
-onverts lathe into first-class 
small miling machine. 

' Send for catalog. 


WALTHAM WATCH TOOL CO., 
Springfield, Mass. 


NEW CINCINNATI FIRM. 


The “Rapid” Tool and Machine Co., 
of 814, 816, and 818 Broadway, Cincinnati, 0., 


have just completed a manufacturing plant and are ready to take orders 
for general tool and die sinking, metal’ engraving, nvetal stainping, metal ° 
patterns and models, designing and building of special machinery for 
rapid inanufacturing of small metal goods, toys and notions. They will 
manufacture by contract for the wholesale trade and have made a spec- 
ialty of working sheetaluminum. They are fixed up to make a fine piece 
of work in aluminum spinning and also in manufacturing aluminum 
castings for any purpose. They are equipped to do mechanical as well 
as Clectacal experimental work, Patent Office models and guarantee | 
eir work. 


. . 
The Franklin Gas Engine 
One-Half Horse Power 
worth $100 complete. We sell all neces- 
sary castings, materials and detail draw- 
ings for $16.50. For realwork—not a toy. 
revolutions per minute. Upright or 
horizontal form. Finished parts sold j 
separately. Runs by gas or gasolene. 
For boys and men with a mechanical 
turn. rite for circular 9. 
PARSELL & WEED, 


129-181 West 8lst S8t., New York. 


SYNCHRONOGRAPH.—A NEW METH- 
od of rapidly transmitting intelligence by the alternat- 
ing current. A full description of the interesting ap- 
Paratus of Crehore and Squier. 13 illustrations. SCITEN- 
TIFIC AMERICAN SUPPLEMENTS 1114 and 1115. 
Price 10 cents each. For sale by Munn & Co. and all 
newsdealers. Send for new catalogue. 


“OLDS” 


GASOLINE 
ENGINES 

are remarkable for 
SIMPLICITY 
and ECONOMY 
Write for Prices. 


Ghte FRANKLIN 
Model Shop 


me | 


Olds Motor Works, 
1328 Jeff. Ave.. 
Detroit, - - Mich. 
Howard Two and Four Cycle 
MARINE 
AND 
AUTOMOBILE 
MOTORS 
Write for Cat. 
Grant Ferris Co. 
Troy, N. Y. 


IT SIMPLIFIES DIFFICULT WORK 
There are many unique features in 
our Hand and Power Pipe 
Threading and Cutting Machine 
It hasour Standard Adjustable Quick 
Opening and Closing Die Head with 
convenient ‘“‘cam ” movement. - Five 
Chasers, set by graduation to any size 
needed. Can be released from Thread- 
ing while in motion, opened to permit 
pipe being cut and closed instantly 
and positively. Send for Catalogue. mS 
THE MERRELL MANUFAC- — 6 
TURING CO., 501 Curtiss St., Toledo, Ohio 


KEROSENE 


and GAS ENGINE 
burns KEROSENE cheaper and 
safer than gasoline. Automatic, 
+ simple, reliable. No electric bat-, 
tery or flame used. Perfect regula- | 


tion. 

dynano for electric lighting, charg- 

ing storage batteries, pump ing an: 

all power Durperey: 

5 A. MIETZ, 
eT Sy New York. 

ADO. ‘ 

U. 8. GOVERNMENT, 
Highest Award, direct coupled 
Generator Set, Paris Exposition,1900. 

ai Gold Medal, Pan-American Ex- 
position, 1901. Gold Medal, Charleston, S. C., Exposition, 1902. 


Belted or directly coupled to 


Copies 
Your Letters 
While you write 


Usc any pen and your own stationery. If your 
stationer does not keep it, write for free specimen of 
work. Beware of infringements Address Dept. L 


Pen-Carbon Manifold Co.,145-7-9 Centre 8t., New York. 


_ Paper making machine suction box, W. H. 


oy im Our Pen Carbon Letter Book 


Hitching post, C. C. Crider.........0.... 712,912 


Hog killing bed, Nicholson & Blanchard... 712,579 
Hoisting and conveying apparatus, T. S. 

MA OR Sees. iors e2d.c 4's Gis deel ee availa is a a sleteie 712,565 
Hoop and leg clip for tubs, etc., combined, 

AG CW ANC. fers oictsle aa saps ete atwiele: oarccere ase ies 712,623 
Horseshoe pad, H. Biles...... +. 712,641 
Hose coupling, R. M. Dixon.. -. 712,775 
Hose supporter, L. Roser, Jr....... +. 712,968 
Hydrocarbon burner, D. C. Wilgus........ 712,879 
Ice clipping machine, Beenk & Reinhold.. 712,637 


Incandescent mantles, apparatus for burn- 


ing and seasoning, Mackean & Walker 712,821 
Incandescent mantles, manufacture of, G. 
FAs OM aise@h siete aiicee one ces eens ose ateioatere 712,562 


Indoxyl, making, Homolka & von Bolzano.. 
Ingot stripping and handling mechanism, S. 
T. Wellman et al...... Be 
Inhaler, C. W. Taylor. 
Insect destroyer, J. A. Yearou 
Jar closure, Goodfellow & 


712,798 


713,029 
712,979 
712,889 
712,519 


Kite body, C. Schneider......... 712,603 
Knuckle joint, J. H. Rusby.... 712,725 
Lacing tip, shoe, W. L. Adams 712,632 
Lamp, electric, A. Kusebauch....... 712,551 
Lamp, electric arc, L. C. H. Mensin, 712,947 
Lamp, gas, R. Marsh..........s.eeeeeeee 712,823 


Lamp service, interchangeable hood support 
for high tension electric, Conger & 
Hichhorn ...csccsccescoscccccssevseese 
Lamp socket, incandescent, O. E. Kenney.. 
712,685, 
apparatus for automatically light- 
ing or extinguishing gas, T. F. West- 
ONMNOIZ $9 seks aata.ore side ore Maree wate sie age stare 
Latch, W. S. Bartholomew. 

Latch, door, S. M. Morse.... 


712,652 


712,686 
Lamps, 


713,031 
-- 712,899 
+ 712,567 


Lavatory, J. T. Moore.............seeeeee 712,834 
Lead, manufacturing white, C. H. Vicker- 

MAN se cee cece ccc ce ces ceccceessseceees 712,870 
Leather press, J. Thomson................ 712,865 
Leather stretching apparatus, T. Murdock... 712,706 
Lemon squeezer, C. A. White............ 713,034 
Linotype machine, G. A. Bates.......... 712,755 
Linotype slug slotting apparatus, Roxburg 

Gr MeCle ane (ids ciatesaerd Soar eters iaiese Spe atecevasd 712,969 
Liquid controlling and measuring device, 

ESI EB a icaiite so cue dant incites eee 712,627 
Liquids, means for ascertaining the level 

OSS Ges Maye tals fe. 0)s Lieve 'sis,olelsiassccrsissle sie aye 712,699 
Loading device, vessel, W. F. Mills...... 712,948 
Lock and latch, combined, H. A. Schroeder 712,604 
Log car stake holder, O. S. Perkins...... 713,014 
Logging cars, etc., dog attachment for, G. 

To. AUR GON 6 oa oised BS is Saisis War eres Zdtsaese. 08s 712,931 
Loom for weaving tufted fabrics, Wyman & 

CV ARK: ooo fois vs Soa aYaNara five seuaya jateacelavaiane oto oy hb oie" 712,888 
Loom pattern mechanism, C. Alvord. «. 713,042 
Loom shuttle, H  Lindsay........... «+ 712,817 
Loom take-up, J. Mirth................0008 712,831 
Looms, oscillating lease rod for, H. Wilde 713,035 
Lounge, folding, R. Sanders...........+.+ 712,599 
Lubricating device, S. W. Wardwell...... 712,745 
Mail bags, etc., fastening for, R. H. Eas- 

GOWNS Fescieecacaceie bees aiere lo, Sw back sieve aes doe eies 712,783 
Mail pouch crane and hanger, L. W. Barker 712,897 
Manger, Faust & Kearns..............+.0% 712,919 
Match machine, W. H. Parker -. 712,712 
Meat hook, F. D. Broga................. 712,492 
Meat smoking apparatus, Evers & Hilde- 

rant = sce sieetaraere anare Guat abebatt eee as eigen 712,662 
Mechanical movement, D. H. Haywood.... 712,528 
Metal ornamentation, T. Hausermann.... 712,789 
Metal sheets or strips, apparatus for separ- 

ating packs of, J. H. Swindell...... 712,617 
Metal wheel, W. P. Bettendorf.......... 712,484 
Meter. See Current meter. 
| Mileage or percentage sheet or chart for 

public carriers, F. H. Jones.........- 712,544 
Milk can, E. H. Carswell................ 712,993 
Milk in dry form, preserving, A. Just.. 712,545 
Milking apparatus, S. Henry.. 712,529 
Milking machine, J. C. Matthew 712,563 
Mineral substances by heat and pressur 

treating, V. Karavodine............ 712,807 


Miner’s hoisting hook, C. F. Pohlman 
Mold cutter, W. H. Ford 


712,959 
713,000 


Motor, H. J. Schmick... 712,855 
Motor control system, W. 712,589 
Motor controller, Krause & Bolen 712,549 


Motors to machines, means for connecting, 


Donnatin & Greenamyer 712,659 


Mower, lawn, W. S. Colwell 712,500 
Mowing machine, E. Potter......... 712,960 
Muffie furnace, Convers & de Saulles. 712,502 
Music leaf turner, Solomon & Spence...... 712,609 
Musical instrument automatic playing at- 

tachment, C. E. Peterson............ 712,844 
Nailing machine nail controlling mechan- 

ism, OF SDORGY ices sinks See sweet d hatets 712,866 
Neckband shaper, D. B. Ashman... «. 712,752 
Negative retouecher, P. Frankois... «+ 712,922 
Nut lock, G. W. Whitehurst..... +. 712,748 
Nut lock, M. E._ Byers...... «+ 712,904 
Nut lock, J. W. H. Cannon.. .. 712,905 
Nut lock, Evans & Wiggins.............. 712,918 
Obtundent . handpiece, hot water, A. F. 

Merriman ys. «Dr io.3)<cccsccreis ovevers aia cgelare'sa ees 712,701 
Optical instrument for testing the eyes, G. 

Bets POMten | 4 oe cies oe seeg tre ee si ae ois ieigie ees 712,719 


Ore furnace, W. A. Koneman. 
Packing, rol, A. B. Elliott...... 
Paper bag machine, D. Appel 


«+ 712,812 
« 712,512 
712,633 


GAZE ee seccccccaseccsccerccssscweres 712,664 
Paper stock treating machine, Mullen & 

PONG are disey edie sine vietel osaie,earals Sretoisyee feces ete 712,837 
Penholdvr, GB. Hunt.......... - 713,005 


Permutation lock, M. B. Mills... 
Piano pedal action, J. Dierdorf.......... 
Pigment, manufacturing white, J. B. Han- 


712,830 
712,774 


na: 712,527 
Pillow, wire, C. A. Way - 713,025 
Pin, 712,952 
Ping pong - 712,577 


net support, 


L. H. Nelson 
Pipe coupling, Wil 


mot............ 713,036 


Pipe elbow bending machine, E. H. Smith 712,608 
Pipes or tubes, die for tapered, W. Smith 712,974 
Planter clutch, corn, L. P. Graham...... 713,039 
Planter, corn, C. W. Michael............ 712,564 
Plastic materials, machine for molding ar- 

ticles from, Simons & Hangl........ 712,735 
Plated table utensil, G. Brabrook... «. 712,491 
Plow, subsoil, T. J. Hubbell............. 712,680 
Pneumatic despatch tube system, T. Bemis 

712,478, 712,479 
Potato digger, D. Y. Hallock............ 712,927 
Primer, combined percussion and electric, 

Wee OMBBON fos aise aie ea ce eae ese sere 712,826 
Printers’ plates, punch for mortising, R. 

Day Kittredge. ates oceateiete-aratace,s0e'4'/e 0s race's 712,547 
Printing press, J. L. Firm, reissue........ 12,051 
Printing press perforating and scoring de- 

vice, Cole & Hamilton.............55- 712,499 
Propulsion, marine, R. B. Hewson........ 712,677 
Propulsion, steam vessel, C. A. Parsons.... 712,713 
Pulley block, G. Averly.............- «. 712,471 
Pump connection, F. N. Stevens... - 712,738 


Pump, liquid measuring, C. P. Mosher 712,836 


Pump, rotary, O. C. Jones.......... - 712,937 
Pumping machine, gas, S. L. G. Knox.... 712,548 
Punch and spacing tool, prick, L. S. Star- 


rett 
Punch, hand, W. . 
Punching bag support, G. S. Maxwell.. 
Racking apparatus for filling barrels, 
Rhoads 
Railway crossing gate 
Railway frog, P. J. Hiuson........... . 
Railway gate, C. M. Ross et al.......... 
Railway, pleasure, G F. Myers 
712,570, 712,707, 


713,021 
712,482 
712,828 


712,850 
712,849 
+ 712,802 
712,723 


712,708 


E. C. Radick. 


Railway, elevated track, bridge, etc., over- 
head G. Barker...........ceceeeeeees 712,896 
Railway, scenic, Pfuntner & Cole. .. 712,587 
Railway signal, R. A. Baldwin............ 712,754 
Railway switch, street, W. R. Dunham, Jr. 712,779 
Railway system, electric, W. B. Potter.. 
712,961, 713,016 
Railway tie, Lee & Hartson.............. 712,943 
Railway tie and rail connection, C. Gardner 712,787 
Raising, lowering, transporting, and dis- 
charging materials, means applicable 
for use in, H. A. L. Barry 712,476 
Range, Ruth & Preisler.............. «. 712,854 
Ratchet drill, O. A. Schultz. -. 712,856 
Rattling mill, A. M. Hewlett............ 712,531 
Razor blade safety guard attachment, 
Duket & Flinker...............ceeeeee 712,778 


(Continued on page 8%) 
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Regal Proof 


Convinces before you buy, that 
Regals have genuine Oak soles. 
Our booklet explains the test and lists 
63 Nw Fall Styles for Men 
and Women. Free on REQuest. 


THE REGAL SHOE 
215 Summer St. BOSTON 


a 


Gas Engine, 
IGNITER 


Complete with spark coil, $12.00. 
The Best Thing on the market. 
Latest and most fnproved model. 


Ge Send for Circular. ‘ 


Carlisle & Finch Co., 233 E. Clifton Av., Cincinnati, 0. | P- 0. Box 7, WATERBURY, CONN. 


THE 


“BEST” LIGHT 


is a portable 100 candle power 
light, costing only 2 cents per 
week. Makes and bums its own 
gas. Brighter than electricity 
or acetylene and cheaper than 
kerosene. No Dirt. No Greuse. 
No Odor. Over 100styles. Lighted 
m instanly with a match. Every 
lamp warranted. 
Agents Wanted Everywhere 


THE‘BEST”’LIGHT CO. 


87 E. 5th Street, 
vANTON, OHIO. 


POTTER’S “ SPRING’? BRAKE BLOCKS. 
Adapts the whole length of shoe to wheel 
under all circumstances. Does not squeak, 
rattle, jump, or freeze up. Will hold rubber 
wear shoes without bolts or screws. Special 
Concave Shoes for Rubber Tire. Morgan 
Potter, Fishkill-on-Hudson, N. Y., U. & A 


STEEL ROLLS 


for flattening wire for all purposes 
{B™ Send for Catalogue. 


BLAKE & JOHNSON, 


$10,000 Donated 
to Hypnotism. 


Dr. X. La Motte Sage, a Noted Scientist, Donates $10,000 
to Be Used for the Publication and Free Distribu- 


tion of a Valuable 


Work on Personal 


Magnetism and Hypnotic 
Influences. 


Wants to Demonstrate the Practical Value and Power of This 
New Science in Business, in Society, in the Home, 
in Politics, in Love, in Disease and as a 
Factor in Influencing and Swaying 


the Minds 


of People. 


Prominent Business and Professional Men, Ministers of the 
Gospel and Others Heartily Indorse the Movement 
—A Noted College Undertakes the Work 
of Free Distribution. 


Any One May Get a Book Absolutely Free so Long as the Edition Lasts 
and Master the Hidden Mysteries of This Marvelous Power 
at His Own Home—Many Jealously Guard- 
ed Secrets Made Public. 


Carnegie is giving away his fortune for libraries. 
Dr. X. La Motte Sage purposes to put the most 
useful book in all libraries free of charge right 
into the homes of the people. For this purpose he 
has just donated $10,000, and a big publishing 
house is busy day and night turning out the books 
for free distribution. The book Dr. Sage wishes 
to distribute free of charge is entitled “‘The Phil- 
osophy of Personal Influence.” Jt is heartily en- 
career by the ablest business men, ministers, doc- 
tors and.lawyers of two continents. It is beauti- 
fully illustrated with the finest half-tone engrav- 
ings, and every page is brimful of intensely inter- 
esting and practical information. It is a book 
which should be in every home. It is by far the 
most remarkable work of the kind that has ever 
been written, and it has truly created a sensation 
in the book world. 

It explains numerous instances in which people 
have been secretly and instantaneously controlled 
by hypnotic influence. It tells you how to learn 
to protect yourself from the use of hypnotic power 
over you. It tells you how to learn to develop and 
use your magnetic power so as to wield a wonder- 
ful influence over those with whom you come in 
contact. 

Men like Vanderbilt, Morgan, Rockefeller and 
other millionaires have studied the very methods 
explained in this book and have used them in their 
business to pile up millions. This book lays bare 
secrets in the lives of rich men.of which you have 
neverdreamed. It reveals all the hidden mysteries 
of personal magnetism, hypnotism, etc., and dis- 
closes the real source of power and influence in 
every walk of life. It contains secret information 
of inestimable value to every person who wants to 
succeed in life. Many of the m: st prominent pub- 
lic men in this country have obtained this book 
and read every line, and they are daily using its 
teachings to their own profit and gain. 

It tells of a secret, instantaneous method by 
which you may produce a state of insensibility to 

ain in any part of the body, so that the teeth may 

extracted and surgical operations performed 
without the use of cocaine, ether or anaesthetics 
of any kind. 

It tells you how to learn to induce sleep in your- 
self or others at any time of the day or night that 
you may desire. It tells you of a subtle power by 
which you can develop your mental faculties, im- 
prove your memory, eradicate disagreeable tem- 
pers and habits in children, strengthen your will 
power and rise to a position of prominence in your 
community. It will truly make you a leader of 
men. 

If you have not achieved the success to which 
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your abilities and talents justly entitle you, 1f you 
would like to secure a good paying position, obtain 
an increase in salary, if you care to rise higher in 
your accepted business or calling, if you desire to 
wield a greater influence over others, if you care to 
win the love or friendship of some one you know, 
or if you long for fame or renown, you should write 
for a copy of this remarkable book at. once. 

The following extracts from a few of the letters 
received from some of the people who have read 
the book give an idea of its unusual character and 
great value: 

Mr. T. L. Lindenstruth, 30 East South Street, 
Wilkesbarre, Pa., says: ‘ Your work on personal 
magnetism is a fortune to anyone starting in life. 
It is absolutely sure to bring success ”’ 

A. J. McGinnis, 60 Ohio Street. Allegheny, Pa., 
says: ‘‘When I wrote for your book I was labor- 
ing by the day. Now I am managing a business. 
This is certainly the best proof that could be 
offered of its great value. 1 advise every man 
who wishes to succeed in life to get a copy at once.” 

G. &. Lincoln, M. D., 101 Crutchfield street, Dal- 
las, Texas, writes: ‘*Your methods of personal 
influence are marvelous. I have used them on my 
patients with wonderful results.” 

S. R. King, M. D., Gilliam, Ind., writes: ‘You 
have truly sent me the most remarkable book I 
have ever read. Your instruction in personal 
magnetism is simply grand. It gives one a power 
and an influence over others which I did not dreara 
it was possible for the average man to acquire. 
Your book is worth more than gold to anyone 
starting in life. Its value cannot be estimated. 
hs only regret is that it was not in my hands 
when I was a young man. 

The New York Institute of Science has under- 
taken the free distribution of the book referred 
to. Big roller presses are running day and night 
to supply the demand until thé $10,000 worth of 
books are distributed free On account of the 
great expense incurred in preparing and printing 
this book only those are requested to write for free 
copies who are especially interested and really and 
truly desire to uchieve greater success, obtain 
more happiness or in some way better their condi- 
tion in lite. Please do not write through mere 
eunloelty; as the free edition is limited. If you 
want a book write to-day, as the copies are going 
very fast.. Never before in the history of the 
Node te s business has there been such a great 

emand for any book as to-day exists for “The 
Philosophy of Personal Influence.” 

Remember, at the present time it will be sent to 
your address absolutely free, postage prepaid. 
Address New York Institute of Science, depart- 
ment P T 5, Rochester, N. Y. 
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ENORMOVSLY 


The Largest SALE 


‘Cigarettes 
CORK TIPS OR. 


PLAIN | 5 


SURBRUG ConPANY, Makers 


New Microscope for Nature Study 

and for use in the Examination of Ores, 
Metals, Wools, Fibre, etc. 

with 1 Ocular and 

Queen Acme No. 6 1 in. objective giv- 

ing power of about 100 diameters, 1 set of 

12 prepared slices of insect par.s and other 


interesting specimens, al] in case, $16.00 
(er Ask your nearest Optician for it. 


1 
QUEEN & CO., Inc. 
Optical and Scientific Instrument Works. 

101 O.Ghestnat St., Phila., Pa. 


TT xMIS : 


GRINDER 


Has no pumps, no valves. No 
piping required to supply it with 
water Alwaysready for use. Sim- 
plestin construction, most efficient. 
in operation. Price will interest you. 

W. F. & JNO. BARNES CO., 

- Established 1872. 
<—_ ol 1999 Ruby St., Rockford, ILL. 


THE 234 H.P. WEBER JUNIOR PUMPER® 


has a capacity of 50 gallons 125 feet and 100 gallons 
67 feet. Equals 30 men pumping water. All com- 
Ree ready to attach to pump, U; 0~ 
ine in proportion to water pumped. Weight 
800 lbs. Engine speed 275 revolutions, Can 
be used for other power purposes. Sim- 
ple, safe and economical, Outside di- 
mensions, 9 ft. long, 3 ft. wide, 5 ft. 
high. Capacity, 25 gallons per 
minute 250 feet. 

Weber Gas and 
Gasoline Engine Co., 


P. 0. Box 1114a. 


Write for Circular. 


Fifth Ave., New York. 


Kansas City, Mo. 
Beat 


Squabs Pay fF: 


Easier, need attention only part of 
time, bring big prices. Raised in one 
month. Attractive for poultrymen, 
farmers, women. Send for FREE 
BOOK L¥T and learn this immensely 
rich home industry. 


Plymouth Rock Squab Co.,14 Friend St., Boston, Mass. 


Cutting 


FOR PAPER, CLOTH, 
RUBBER, ETC. 


All kinds, tor use with mallet 
or under a press. 


THE HOGGSON & PETTIS CO... New Haven, Conn. 


Scientific American 
Building Monthly 


VOL. 33. 
JANUARY--JUNE, 1902. 
278 Illustrations. 120 Pages, 6 Tint-Blocks. 


The Thirty-Third Volume of this beautifully illustrated 
and finely printed Monthly Magazine, comprising the 
numbers January to June, 1902, is now ready. 


«SPECIAL FEATURES... 


ILLUSTRATIONS... 


The volume contains 6 tinted cover pages and 278 
illustrations, including many fine examples of 
recent dwellings, gardens, views of groups and 
estates, interiors, exteriors and plans. Photo- 
graphs of agricultural details. porches, doorways, 
mantels, etc., are especially helpful and suggestive. 
Theillustrations of the Building Monthly are made 
from specially taken photographs and are not ob- 
tainable elsewhere Most of the houses are ac- 
companied with full sets of plans. 


TALKS WITH ARCHITECTS... 


This interesting series of conversations with emi- 
nent architects Mr. Barr Ferree comprises im- 
rtant talks with Mr. Thomas Hastings on ‘‘Some 
juggestions for New York”; Mr. William J. Fryer 
on “The New Tenement House Law of New York”; 
Mr. Charles A. Rich on ‘‘ The Development of the 
Small College”; Mr. John Galen Howard on “The 
Beaux-Arts Architects’’; Mr. J. Monroe Hewlett 
on “The Architect and the Municipality”; and 
Mr. George L. Morse on “ The Durability of Steel 
Construction.” 


EDITORIAL ARTICLES... 


Suggestive discussions on timely Bubjects for the 
home-builder: “Municipal Art”; ‘Roads and 
Houses’ ; “ Washington the Magnificent”; “The 
House and the Terrace”; “The Art of Home- 
Building”; ‘* Kitchen Ends and Back Yards.” 


DEPARTMENTS... 


The Departments of the Monthly cover a wide 
range of topics and summarize the latest advance 
in current architectural thought and practice: 
**Monthly Comment”; “The Household”; “The 
Garden”; ‘Legal Decisions”; New Books”; 
“Country Life”; “The Country Tlouse”’; “Fire 
Protection”; **Sanitation’’; * Civic Betterment’; 
Ss New, Building Patents”; “ Publishers’ Depart- 
ment.” 


The SCIuNTIFIC AMERICAN BUILDING MONTHLY is 
a national magazine of architecture conducted with 
special reference to domestic architecture. Its text 
abounds with practical suggestions and its illustrations 
cover a wide range of subjects selected with scrupulous 
care and printed in the most artistic manner. 


Price, Express Paid, $2.00 
MUNN & CO., Publishers, 361 Broadway, New York ! 


Razor safety attachment, W. Schuch.... 713,018 
Kkuzor strop surfacing tool, J. P. Knight.. 712,811 
Recording and adding machine, C. W. & 

A. L. Dudley... 712,777 
Red wv, gas or ele »y RD. Gates.... 712,517 
Refrigeration, mechanisn: for automatic 

contvol of, C.D. Sword. .... cece eee ee 712,861 
Relay, electrical, A. TT. M. Thomson.... 712,619 
Reversing mechanism and brake, combined, 

Joe Blane 7 oc Sicatedatoone srs iaaa erate eee 712,893 
Revolving, reclining, and rocking chair, 

convertible, A. A. Van Slyke........ 712,743 
Rheostat, G. H. Whittingham........ ~. 712,749 
Roadway, W. E. Jaques.............6 - 712,541 


1) 712}592 
1 712) 885 


Rock drill, J. Puechagut.... 
Rock drill tripod, W. Wood.. 


Rotary engine, G. Westinghou « 712,626 
Rotary engine, R. McGregor... . 712,709 
Rotary engine, M. J. Hewlett.. 713,003 
Rotary engine, D. B. & U. D. Kingsbury.. 713,007 
Rotary machines, end play device for, 

Potter & Hewlett.............0. 0000 712,590 
Rubber heel for boots or G W. 

Lewton 712,816 
Safety knife, Heimerdinge! «. 712,792 
Safety pin, M. G. Lippincott..... «+» 712,819 
Saw holding device, J. UH. Mine eee 712,005 
Saw tool, & L. Post......... + 712.846 
Scraper, rotary, R. H. McCaughey........ 712,858 
Sereen, H. L. Sanders..............0 ec eee 712,971 


Serew making machine, F. Curtis. wee. 712,506 
Seed, grain, or fertilizer drill, R. D. ng 712,687 
Sewer pipes, test trap or seal for, M. 

BrGe ins aie Cocca Sicfapayeiere eee Se ous ano erdere 712,759 
Sewing machine, double chain stitch, A. 

Rolitke., Sinise tila ees Seidel owed 712,852 
Sewing machine pPdle bar mechanism, A. 

RONTKE: 6255. oe iis oes ress 712,853 
Shade holder, A. W. Hoffmann... wees 712,796 
Sharpener and dresses for mill runners, L. 


D. Colley 712,909 

Show case corner clamp, L. Paull . 712,842 
Sifter, R.  Marter..............ces eee «+. 713,011 
Silk, manufacture of artificial, H. Bernstein 712,756 
Signal. See Automatic signal. 
Singletree or doubletree, Dunlap & Tracy 712,916 
Skein holder, J. O. West...... tein 6 ottee 412,874 
Sleigh, DP. Martinson. . . 712,697 
Slicer, vegetable, H. L. Bailey. + 712,753 
Smelting and refinfng volatfle J. 

ATMSLTONE oxic he Dee Heel ergie hess s vee 713,043 
Smoker's pipe, H. W. «. 712,851 
Snap, harness, L.A. - 712,955 
Soldering iron, A. G. 712,938 
Sound reproducing apparatus, D. 712,930 
Spectacles, A. H. Scrassburger............ 712,616 
Spinning machine flier, J. & UH. Wright 712,886 
Stacker fur threshing machines, pneumatic, 

O. O. Bodvig..... 6... cece eee eee 712,902 
Stair lift, J. M. Dodge «. 712,918 
Stalk or weed cutter, Wood & Spann «. 712,883 
Stall, Frost & Southwick.... .. 712,516 
Stanchion, G. B. Rodger ~ 712,967 
Steam boiler, H. L. Wilson, 

12,053 

Steel concrete construction, CC. Weber.... 712,62 

sreopticon, coil controlled, EF. Duwe . 712,780 

Sterilizing apparatus, A. Watorck 712,746 
Stitch separating machine tool, J. B. Hada- 

WHS lash ae cages Sate ee see ete os 712,669 
Stocking, M. Lamond ............... » 712,941 
Stone, fireproof lime sand, J. Horak. . 712,799 
Storage battery, B. Ford.......... .» 712,999 
Stove attachment, gas or gasolene, i ‘ 

WWePPPOny ee 228 Sa dedec asecanste iets oha's iste sicher reo 712,988 
Stove, hot air, D. Lamond................ 712,690 
Stove or furnace oil burning attachment, H. 

Al ICOrdtay, (os hire x dabe ee bole es eee a 712,767 
Stretching apparatus, Dimick & Jagger.... 712,510 
Stutting box, steam engine, J. M. Rockwell 712,966 
Stuffing box, turbine, Rateau & ILlarle.... 712,594 
Sucker rod antifriction device, W. L. Black 

712,486, 712,487 
Sucker rods, ete., antifriction device for, 
y. IL. Black 712,488 
Sucker rods and couplings, antifriction de- 

vice for, W. L. Black..-..........006 712,901 

Suspenders, P.M. - 713,026 
ing, H. Geyer..... 712,924 

Switch. See Railway 

Switch, J. J. Smith 712,973 

Switch actuator, electric, J. Y. Porte .. 712,845 

Switchboard and supervisory signal circuit, 

D. 8S. Hulfish + 712,801 
Switchboard socket, IL. R. Sargent 712,600 
Syringe, W. IL Pumphrey...... 713,017 
Telegraph, printing, O. L. Ilebe ~ 712,939 
Telegraphy, receiver for wireless, 

CABERO ihe wic"obislew die oie needle ewes 5 712,764 
Telephone coin controlled apparatus, E. 

TGCWAS? Pee sess i ceed ys eee eo «. 712,559 
Telephone lock, G. P. Moore «. 712,950 
Tickets, cards, etc., holder for, A. A. Low 712,560 
Tie bar, B. Haffner... ...... ccc cee ce ee eee 712,670 
Tire repairing tool, pneumatic, W. M. Kim- 

DEV ith: eek ee eae era tia ine eee ee Seo ere Se 713,006 
Tire setter, I. M. Green............ «. 713,002 
Tire, vehicle steel spring, J. A. Sheare ee 1125733 
Tobacco pipe, FE. ’. Zimmerman... .. 712,750 
Tobacco pipe, FE. TT. Towgood...... +. 712,867 
Toe clip, F. J. & W. Il. MeMonies. «. 712,953 
Tool holder, J. Hunter... -. 713,004 
Tooth crown, C. P. Callawe i .. 7123648 
Toy, flying, Matteson & MeArthu . 712,946 
Transit, miners’ pocket, J. H. Tre de... 712,869 
Transparencies, ete, making primings 

(coatings) for, KF. Scherhag........... 712,728 
Traveling bag, telesconic, M. Bukoutz - 712,762 
Trolley, N. Hublinger................068- 712,539 
Trucks and cars, be:m for car, S. A. Crone 712,768 
Truck, house moving, kk. W. Gragert...... 712,520 
Truss, EO J. O’ Conor... .... cece e eee 712,711 
Tube making machine, I. (. Osborn...... 712,954 
Turbine governor, automatic, A. ©. EL 

Rate ann 9:0 86 a sscileve asters sis-3}t Serelaass gies ae 712,593 
Twine holder, H. B. Lehman............. 712,558 
Typewriter, J. CC. Lotterhand. 

712,944, 712,945, 713,009 
Type writer line spacing mechanism, C. 
W. Howell, Jr » 712,538 


Typewriter’s chair, 
Typewriting machine, 
Typewriting machine, 


1) 712/495 
712/607 
712/933 


Valve, J. Hi Bickford.................60. 712,485 
Valve controller, throttle, W. D. Willeox 713,087 
Valve gear, engine, J. Vorraber.......... 712,744 
Valve gear, steam engine, P. .. 712,674 
Valve, internal combustion engine, C. O. 
HIGGStroms |<: Bac see oe eae ee re Sees 712,929 
Valve, steam engine, E. S. Chapell. - 712,906 


Vaporizer and burner, N. L. Rigby. oe 712,721 


Vault, burial, D. W. Peckham............ 712,956 
Vehicle controlling device, motor, 

Bc PACK ALG} eGisca cals Semele eh ats is see oes 712,928 
Vehicle controlling m 

ard) &: “Hatcher 24 205% tee ESS . 712,583 
Vehicle dirt or mud guard, D. Warn 712,624 
Vehicle draw bar and shaft support, 

bined, M. W. Seitzinger. 712,732 
Vehicle, motor, O. W. Kelly . 712,546 
Vehicle, motor, J. KE. Millard............ 712,829 
Vehicle storm shield attachment, J. J. Rus- 

Belly Tiss EN cece heehee ee dae 712,970 
Vehicle wheel, S. B. Whiteside. 

712,875, 712,876, 713,033 
Vehicle wheel guide and track, Newsom & 

Malone. <4 Sine vcttileng son eee eee Base ea 712,578 
Vending apparatus, collar button, M. F. 

Price. See aes 712,962 
Vending machine, 713,019 
Vessel, domestic, Sra bi 712,540 
Violin, Kriwulka & Holmquist........... 712,550 
Vise, EF. Zimerman......... ccc eee eee eee 713,038 
Wagon box raising device, J. C. Dwyer.... 712,782 
Warp stop motion, electrical, V. Macku.. 712,822 
Washboard, W. J. Permar.............065 712,957 
Watch vnendant, swivel, A th.... 712,872 
Water vurifier, G. M. Davidson....712,770, 712,771 
Watering can attachment, F. H. Shaw.... 712,606 
Weather strip, S. P. Bricker............ 712,761 
Weighing and price indicating apparatus, 

Be Williams) es ieie dic seas aes aba ates & 712,880 
Weighing machine, automatic, H. C. Bowlus 712,757 
Well boring drill, A. C. Shuster.......... 712,734 
Wells, sand reel for oil or arte " 

Benson 065-0260 ds Serie os ois Bh esate + 712,480 
Wheel. See Metal wheel. 

Whiffletree, C. W. Threlkeld..... ecccceces 712,621 

Whiffletree, W. H. Stansell......... « 712,975 

Winding machine cop holder, R. Hill.....:; 712,536 
(Continued on page $35) 


LUCAS’ QUESTIONS AND ANSWERS 


FOR MARINE ENGINEERS OF ALL GRADES 


JUST PUBLISHED ounces. The most complete treatise ever 
A complete practical handbook for en- published. 


gineers and firemen, containing 807 ques- 
tions fully answered and explained; 300 PRICE TWO DOLLARS 
to any address in the world. Money re- 


illustrations and diagrams with 12 large 
folders; 1,000 Index references; hand- funded if not satisfactory. Send for free 
booklet of sample questions, 


somely: bound; size 5x744x14%; weight 24 
63 Fifth Ave., New York City 


<= on 
hyn OT SA 
BREA 


THEO. AUDEL & CO. 


Send For It To-Day 


You'll find it always convenient to 
have as a useful ard instructive book 


Montgomery & Co.’s Tool Catalogue 


Tbe new edition has704 pages and is 
co ously illustrated. Pocket size 64x 
4% ins. Sent by mail for 25c. 


“IT’S AN : 
INGERSOLL’ 
pt = ee ‘Wad. 

Guanantecds 


8 
= 
x 
Ay 
y 
2 
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MONTGOMERY 


& CO 
WMiaee? 105 Fulton 8t., iL 


New York City. 


WireCloth, WireLath, 
Electrically-Welded 


Wire Fabrics 
and Perforated Metal 


Manufactured by 
CLINTON WIRE CLOTH COMPANY, 


Boston New York 


6 


of all 
Kinds 


CLINTON, MASS. 


San Francisco 


Take No Chances 


It is easy to be poisoned with 
impure drinking water. Dis- 
ease germs lurk in every drc:p. 
Avoid danger by using 


The Berkefeld Filter 


which is mace on true scientific princi- 
ples and insures perfectly pure water. 
Easy to clean and care for. Oneyzzallon 
of pure water in four minutes. 


Berkefeld Filter Co., 4 Cedar St., New York 


CHICAGO. 


Satisfaction and pride go with the 
Possession of an 


INGERSOLL DOLLAR WATCH 


Its wonderful timekeeping qualities have made 
it the popular watch of the millions and the 
millionaire. Every INGERSOLL is fully guaran- 
teed and worth many times its cost in actual 
service. Ask your dealer for an INGERSOLL and 
see that you eetit. If you don't, sendus a dollar 
and you will receive one by mail prepaid. 


Booklet Free. Address Dept. 25. 
ROBT. H. INGERSOLL & BRO., 67 Cortlandt St., N.Y. 


Save all the Spelter consumed in galvanizing by the hot process 
by using our Patent Cold Galvanizing Process, as the amount of spelter 
lost as dross in the hot process if used in our process will give sufficient 
protection to any kind ef werk te make it rust-proof even against salt 
air and sea water. Our Patent Process is now in use all over the country. ur licensees include U, S Government, The Stundard O11 
Co., Herreshoff Boat Building Co., Townsend & Downey, Armour Packing Co. Licenses granted on royalty basis. 
Sample and custom work done at our factery, 108-110 W. 11th St. Main Office, 348 Broadway. U.S ELECTRO-GALVANIZING CO. 


ARTESIAN 


Wells, Oi! and Gas Wells drilled 


New Standard “ Autogas” Battery sets for 
Automobiles, Autocycles and Launches. Relia- 
ble, highly endorsed. Long life. Standard U.8. 


Naval Batteries. Regular 5-cell set, oak case, $5. 


by centract toany depth from 50 
to 3000 feet. We also manufac- 


ture and furnish evarything re- 
quired to dill 


New STaNpaARD 
UTOGAS 


ADE MAR 


GAS & GASOLINE ENGINE 
DRY BATTERY 


and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
is required and send for illus- 
trated catalogue. Address 

PIERCE WELL ENGINEERING AND SUPPLY CO. 

186 LIBERTY STREET. NEW YORE, U.S. A. 


We make all shapes and sizes at reasonable prices. These 

battery sets are absolutely standard and not equaled. 

Search Lights, Electric Gas Lighters, 
Automobile Lighters. 

Push the but- 
ton, it lights. 
For all uses 
where candles, =& 
lamps, etc., are 
Beet o ee Electric Searchlight. 
press prepaid. Extra batteries, 35 cents. 

WM. ROCHE, Inventor and Sole Mfr., 
42 Vesey Street, New York, N.Y. 


MARINE and STATIONARY 


MOTORS 


2 and 4 CYCLE 
are no experiment, as they « 
are in successtul operation &@ 
in all parts of the world. S 

Launches in stock. 
Send for Catalogue. 
PALMER BROs., 
Cos Cob, Conn, 


YOU ARE EASY 


if youneeda carpenter to help yourepair yourroof with 
Warren’s Natural Asphalt Stone Surfaced Roofing 


Has2inch The best and most ser- 
lapedge. viceable prepared roofing 
uae On the market. [t is dur- 
able, fire-proof, and does 
not require painting. 
Comes ready to Jay in 
rolls containing 108 sq. ft. 


172 Broadway, New York. 


oREST 
3, 5, 7 H. P. MOTORS. Scene eee 


Sparking Pugs and Coils. * 


CREST MFG. CO., 
Cambridge, Mass. 


4 
ory 


JUMP SPARK COILS..... 


Are the most practical 
Coils made for automo- 
bile and marine use— 
they have no “troubles 
of their own,” 

Our new Catalocue 


WILLIAMS’ 


tells all about them— 
send for it 


E. Q. WILLIAMS, 314 E. Water St, Syracuse, N. Y. 


a 


WARREN CHEMICAL CO., 


HARPERS 
A New Book of Humor and Travel 


The Adventures of M. d’Haricot 


By J. STORER CLOUSTON 


A book of rollicking fun—a kind of new ‘‘Innocents Abroad,’’ with 
a Frenchman trying to be an Englishman as its gentle hero. M. 
d’Haricot’s readiness for adventure, and his susceptibility to feminine 
charms, involve him in many entertaining situations. His wit is 
nimble, and his self-possession never fails him in the most em- 
barrassing crisis. It is one of the funniest books published in 
years. Funny cuts by Levering. Ornamented Cloth, $1.50. 


HARPER & BROTHERS 


New York 


Franklin Square, 


© 1902 SCIENTIFIC AMERICAN, INC. 


NovVEMBER 15, 1902. 


Scientific 


American 


335 


HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS, 
810 Walnut St., Philadelphia, Pa., U.S.A. 

(2 Our New and Revised Catalogue of Practical and 
Scientitis Books, 92 pages, 8vo.; a Catalogue of Book: on 
Metallurgy, Mining, rospecting, Mineralogy, Geology, 
Assuying, Analysis, etc.; a Catalogue of Booi C8 On Steam 
and the Steam Engine, Machinery, etc.; a Catalogue of 
Book: on Sanitary Science, Gas Fitting, Plumbing, etc., 
aid our other Catalogues and Circulars, the whole covering 
every branch of Science applied to the Arts, sent free and 
free of rostage to anyone in any part of the world who 
will furnish ois address. 


ELECTRICAL ENGINEERING G 
TAUGHT BY MAIL. 


Write for our Free Illustrated Book. 


* CAN I BECOME AN ELEC. 
TRICAL ENGINEER ?”’ 


We teach Electrical Engineering, Electric Lighting, 
Electric Railway fechanical Engineering, Steam Kngi- 
neering, Mechanical Drawing, at vour home by matl. 
Institute indorsed by’ Thos. A. Edison and others. 
ELECTRICAL ENGINEER INSTITUTE, 

Dept. A, 240-242 W. 23d St. New York. 


LEARN PROOFREADING. 


If you possess a fair education, why not utilize it at a genteel 
and uncrowded profession paying $15 to $35 weekly? Situations 
always obtainable. We ure the original instructors by mail. 


HOME CORRESPONDENCE SCHOOL, Philadelphia 


——— 


Reliable Information 


about vegetable gardening, grain growing, 
fruit culture, poultry, climate, soil, water, 
lands, power, markets, manufacturing fa- 


cilities, wages, etc. : 
For printed matter and otherinformation write 


CALIFORNIA PROMOTION COMMITTEE 
Representing state commercial organizations 
Dept. K. K. 25 New Montgomery St., 


For Me 1 Women, 
instruct y few montks, 
7 Six |} e tutors, gr: 


If you are well and strong we can 

Instruction by mail or at our Insti- 
uates from Yale and Hungarian Uni- 
ities. We have no trouble in finding positions for our graduates. 
Free instruction by mail (the only cost being postage and instruction J 
papers while you are studying with us). Write tor finely-illustrat- J 
ed prospectus of our Institute. 


Mac Levy Institute of Physical Culture, 
Correspondence Dept. S. Hore. St. GEorcE, BRookiyn, N. Y. 


CAPACITY 999,999,999 
Paster, simplest, handicst, most practical and dunble, low-priced calculating machine* 
Adds, Subtract, Multiplies, Divides Cammot @ake mistakes. Computes nine 
columns cimulteneouly. Savestime, labor, brain, Lasts a lifetime. Booklet free. 


C. E. LOCKE M'F'O CO. 25 Wainut st. Kensett.lowa 


ALTON’S 
1903 
FENCING 
GIRL 


Copyright, 1902 
by C. & A. R'’y. 


ART CALENDAR 


Fourgraceful poses from life; figures ten inches 
high, reproduced incolors. Highest example 
of lithographic art. 


“THE ONLY WAY” 


to own one of these beautitul calendars is 
to send twenty-five cents, with name of publi- 
cation in which you read this advertisement, 
to GEo. J. CHARLTON,General Passenger Agent, 
Chicago & Alton Railway, 328 Monadnock 
Building, CH1caGo, ILL. 

The Best railway line between CHICAGO, 
St. Louis, Kansas City and Peoria. 


50 YEARS’ 
EXPERIENCE 


TRADE Marks 
DESIGNS 
CopyYRIGHTS &c. 
Anyone sending asketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 

sent free. Oldest agency for securing patents. 
Patents taken through Munn & Co. receive 
special notice. without charge. in the 


Scientific American. 


A handsomely illustrated weekly. Largest cir- 
culation of any scientific journal. Terms, $3 a 
year ; four month \, $1. Sold by all newsdealers. 


MUNN & Co, 361 eras. New York 


Branch Office 625 F St. Washington, D. 


Tonic, Walley Chemical Co................ 39,196 

Typewriter ribbons, Elliott & Hatch Book 
Typewriter Co...... 

‘Umbrellas, F. W. Rotzell.. 

Vinegar, cider, F. W. Siecke 

LABELS 

“Anchor Bridges No. 8. Supplement,’’ for 
building boxes, F. Ad. Richter & Co.... 9,517 

“Anchor Bridges No. 4. Supplement,’’ for 
building boxes, IF’. Ad. Richter & Co.... 9,522 

“Anchor Bridgyes No. 6. Supplement,’ for 
building boxes, F. Ad. Richter & Co.... 9,524 


Window, Erickson & Miller............... 
Window and blind fastener, double, W. 

Bi Helly | fice s.cs oe ass ctcis fae spec ees 
Window frame, D. Zatzke.... 


712,785 


712,684 
712,629 


Woodworking machine, A. J. Norr 712,710 
Wrench, C. M. Lambert...... 712,552 
Wrench L. A. McLaurin 712,574 
Wrench, S. J. Petty.... 712,586 
Wrench, Coulter & Adam nahaus : 712,655 
Yarn for dyeing, cop or package s. 3 
Wardwell ..... a bie le's d:5:Svebiatesere Sie yet bee lans 712,986 
DESIGNS. 
Lump bracket or standard, P. J. Handel.. 36,133 
Lamp bracket or standard, G. Lockrow.... 36,134 
Spoons, forks, ete., handle for, T. Heath 36,132 
Stone, cut S. Wood.......... cece ee ee eens 36,131 
TRADE MARKS. 
Alumina, calcium, and sawdust, granulated 

soluble compound of, A. W. Nelson.... 39,203 
Bells, team, Bevin Bros. Mfg. Co........ 39,211 
Boots, shoes, and slippers and leather for 

same, Clark-Hutchinson Co............ 39,170 
Canned tish, Alaska Packers’ Association... 

39,179 to 39,181 
Cigars, cigarettes, chewing and = smuking 
tobacco, and snutf, Warfield-Pratt-How- 

PLN Os 25 sor gr ore ar acic nis arene alone abo SUR haa eS Sekt 39,172 
Clothing for men and boys, outer suit, M. 

A. Marks’ Son & Cv.......c cece eee eee 39,167 
Coffee, G. Boesch...... cc. ccc cece ee eee eee BIITT 
Confections, certain named, American Con- 

fection Cos. sie i088 2 sis ch ccclete 2m fe siete 2 os ONPLAD, 
Creamery products, certain named, St. Hl 

Charles Condensing Co....... ... 39,178 | 
Creme de cacao chuao, Nuyens & . 39,176 | 
Desks and filing cabinets, metallic 

Metallic Construction Co...... 39,214 
Disinfectants, liquid, Globe Disinfec 39,202 
Fire pots, Prizer-Painter Stove & Heater 

COp ere bias gts bo 94,4 So Was SS ae ae eee Se BOQID 
Flour, wheat, New Prague Flouring Mill Co. 

39,184, 39,185 
Food and condition powders for stock and 
poultry, stock and poultry, Longwell & 

WIdGEGIS - coset ice oi sais eaera erereciert 6 ape sess S50 S190 
Glass tubes, Schott & Gen. 39,209 
Hair tonics, H. EK. Burdick... 39,195 
Hats) We. il. Mallory 2 fog co eee shes & «+» $9,162 
dioney, Norddeutsehes Ulonig und = Wachs- 

Werk von H. Winkelmann .. 39,174 
Hosiery, G. B. Cramer & Bro......... i} 
Knit goods, certain nawed, Sheboy 


Knitting Co. 


Lamp glasses, Schott iel.. 
Lamp shades, Schott & Gen.............. 39,207 
Lard, sausages, bacon, and ribs, John P. 

Squier & Co aed istece BN, 182 
Lotions, cosmetics, and tonics for external 

application, A. G. Reilly.............. 39,194 
Medicinal preparations, certain named, D. 

WIV: 65. fet Owls e Book hw eet Eee aU Oe 
Medicine in liguid form for blood diseases, 

Js LOLOUS: © 2 isos seats ee ose ee ss 
Metals, babbitt, bronze, and brass, ID. 

Sanford 
Oils, illuminating, 

Oils, machine, C. 3! 
Overecoats and suits, men's, Ryan & Mce- 

Mahon... eee eee eee eee eee eee es BO, 166 
Papers, sensitized photographic, B. Russeg- 

MOOT: > crate Bite, Ste oda a ab a AS, S Hele te Gee ela Re er Se 39,205 
Remedial inhalant, J. Treanor............ 39,201 
Remedy for indigestion and headache, : 

D. Frankinson ............ 0. cece eee ee) 89,200 
Remedy for: toothache, headache, and neu- 

ralgia, IWennedy-Hamilton Co.......... 39,199 
Rope and oakum, manila and hemp, Wes- 

thorps, Limited ..................00.8 39,206 
Rubber and its compounds with their 

eessories, certain named goods and ar- 

ticles made from india, Hartford Rub- 

ber’, Works: “Conese% eariaie eas behaee ss ODT 
Seed meal and cake, cotton, Southern Cot- 

ton Oil Co... . eee. ee eee ee 89,186 to 39,189 
Skirt protectors, Hensel Colladay Co...... 39,163 
Stoves, ranges, heaters, and parts. thereof. 

W. H. Phillips............ eee ee eee eee 89,216 
Suspenders, C. A. Edgarton Mfg. (o.39,164, 39,165 
Tapioca, prepared, Whitman Grocery (Co.... 39,183 
Tires for: vehicles, rubber, International Au- 

tomobile and Vehicle Tire Co........ 39,212 


Toilet waters and perfumes, L. H. Pearce 39,193 


“Dr. Randall Williams’ Select Prescriptions,’’ 

for medicinal preparations, R. Williams 9,525 
“Etiqueta Blanca Manteca Pura,’’ for lard, 

Armour Packing Co............eeee sees 9,533 
“Imperator No. 6,’’ for building boxes, 

Ad. Richter & Co... ...e cece eee eee 9,519 
“Imperator No. 8,’’ for building boxes, F. 

Ad. Richter & Co0.,..... cece cece cece 9,520 
“Imperator No. 4,’’ for building boxes, F. 

Ad. Richter & CO... .. ccc cee cece ee eee 9,521 
“Imperator No. 2,’’ for building boxes, F. 

Ad. Richter & Co... cece cece eee eee 9,523 
“Tewel Coffee,’’ for coffee, Jewel Coffee Co 9,529 
“Kil-Lol Electric Bug Killer,’’ for an insecti- 

eide, Omnia Chemical Co..............6. 9,526 
“King High Ball,’’ for whiskey, G. O. Bor- 

TON GES (COk se kick ee Seek is eae 9,528 
“Maplecane,’’ for syrup, C. W. ver & Co. 9,531 
“Old Joe Murphy,’’ for whiskey, Dallemand 

@ COs ee hata Caw S SSeS s He ETS 9,527 
“Poster Label,’’ for nickles, relishes and 

preserves, S. E. Van_ Voorhis.......... 9,532 


“Richter’s Ponular Comet Blocks,’’ for build- 


ing blocks, F. Ad. Richter & Co...... 9,518 
“Skirt Facing,’’ for skirt facings, Sutro Bros. 
Braid: “CON 6 626i kl eond Pen See ea dk ed ed 84 
‘White Owl Shoe,’’ for shoes, L. Wolfson... 9,516 
“World’s Fair Wafers,’’ for a _ confection, 
TL. F. Jordan. .........cccccecccssccecees 9,530 
PRINTS. 
“Comet Brand,’’ for syrup, American Litho- 
Braphic: .C0:-. wads ee otacew ee etic elt ise 570 
“Globe Brand,’’ for syrup, American Litho- 
SVAPDIC CO. 6 55 ise a de tee Sa jeceuas,n Sis are Beles» clea 571 


A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
even: Address Munn & Co., 361 Broadway, New 

ork. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 


NEW BOOKS, ETC. 
THERoss Birp STALKER. A book for field 
naturalists. By Charles Dixon. A 
pamphlet covering 20 pages, descrip- 
tive of the value of the improved 
binocular field glass. Illustrated 
with several half tone pictures of 
birds and animals. London, Eng- 
land: Ross, Ltd. 


FOR ALLUSES, MADE AS REQUIRE 


« HARRINGTON & KING PERFORATING CO. 


225 N. UNION ST. CHICAGO 


ILL. U.S.A. 


OIL--SMELTER--MINES % 
Dividend-Paying Mining, Oil and & 


Smelter Stocks, Listed and 
Unlisted, our Specialty. 


® DOUGLAS, LACEY & CO. 


Bankers & Brokers, Fiscal Agents, 
Members N. Y. Consolidated Stock Exchange. 
_66 BROADWAY & 17 NEW ST., NEW YORK. 


Booklets giving our successful plan for realizing the large 
intercat and profits of legitimate mining, oil and 
smelter investments, sub. blanks, full particulars, etc., sent 
free on application. 


Factory For Sale or Lease 


ONLY TEN MILES FROM NEW YORK. 


Three acres of land, with buildings having over 100,000 
square feet of floor space, and direct rail connection. 
Immeuiuxte possession. Great bargain. 


We also have many small factories near City. 


NICHOLSON & GO., 159 BRoapWway, 


NEW YORK. 


5, 
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= 


ri 
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MATHEMATICIANS WANTED 


I can place a few high-grade matnematicians in a 
position to earn $4,000 to $10,000 a year, with congeniz1 
and luxuriant surroundings. State age, education ai.d 
experience. Address ESIDENT, P. O. Box 1534, 
Philadelphia. 


“THIS BEATS NEW JERSEY.” 
Charters procured under South Dakota laws for afew 


dollars. Tite for Corporation laws, blanks, by-laws 
and forms to PHILIP LAWRENCE, late Ass’t Secretary 


of State, Huron, Beadle Co., South Dakota. 
MATCH Factory Machinery, W. ©. WILLIAMS, 
Mfr., 217 South Chnton St., Chicago, U.S. A 


(g\ PRINT MY OWN CARDS 


Circulars, newspaper. Press, &5. 
Larger size, ®1%.00. Money saver. 
Big profits printing for others. 
Type settink eusy, rules sent. Write 
for catalog, presses, ty pe, paper, etc., to 


factory, The Press Co., Meriden, Conn. 


The Directors of the Corresnondence Institute of America have decided to award a limited number of Free 
Tuition Contracts. in the folluwing courses fur home study: 
Illustrating, Caricatu.e, Ad- Writing, Journalism, Proofreading .Stenography, Bookkeep- 


ing, Practical Electricity, and_KEiectrical Engineer: 


(including Interior Wiring aud 


Lighting; Electric Railways and Telephone and Telegraph Engineering). 


No T 
for Free Tuition Contract, and mention the 


uition Fee will be required until our institution has educated you auusecured tor youaposition. Write 
course which interests you. 


CORRESPONDENCE. INSTITUTE OF AMERICA, BOX 689, 


SCRANTON, PA. 


BERRYMAN Heaters 


BENJ. F.. KELLEY & SON, 91 Liberty St., New York. 


Manufacturers of the (KELLEY PATENT) Improved 
Berryman water tube Feed Water Heater and Puritier. 
A thoroughly up-to-date, reliable and efficient heater. 
Made to stand the highest pressure and su constructed 
as to be utterly indestructible by the heaviest boiler 
pressure it is possible to carry. Write for catalogue. 


SMALL SPRINGS OF EVERY DESCRIPTION 
FLAT OR ROUND WIRE. STEELOR BRASS. 
THE WALLACE BARNES C9 /emaiw ST BRISTOL.CONN. 


We Manufacture Hardware Specialties, Stampings’ 
Dies, Tools, Hapermental and Special Machinery, Gear 
Cutting, Ete. Hoeft & Moore, 8 Fifth Av., Chicago. 


HOW TO MAKE. 10 Cts. 


ELECTRICIT « A Dynamo. Storage Battery, 


Wimshurst Machine, Telegraph Instrument, Electric 
Bell, 5 Books, 10 cents each. 
Bubier Pub. Co., Box S, Lynn, Mass. 


FR F F ‘SPECIAL OFFER 


to the Readers 
Ghe Scientific American. 
Good for 30 days. 
A Beautiful Imported China Tea Set (56 pieces), or Toi- 
Jet Set, Parlor Lamp, Clock, Watch. and many other 
articies too numerous to mention. FREE with club 
order of 20 lbs. of our New Crop Tea, 60c. a 1b., or 20 Ibs. 
ot Great American Baking Powder, 45c. a lb. ‘This ad- 
vertisement must accompany order by mail or at store. 


THE GREAT AMERICAN TEA CO., 
P.O. Box 289, 


Catalogue of Architectural, scientific 
and Technical Books. 
Prospectus for 1903 for“ Architects’ and 


FRE E Builders’ Magazine,” monthly $2 a year. 


WM. T. COMSTOCK, Pub., 23 Warren St., New York. 


SPLITDORF: SPARK COILS 


“E4-* 25 VANDEWATER ST.NY. > 


CAPITAL WANTED for part interest, to patent a 
newly invented skate sharpener in Canada. Corres- 
pondence invited from manufacturers) A. L. R.y 

ox 773, New York. 


MACHINES, Corliss Engines, Brewers’ 
ICE and Bottlers’ Machinery. THE VILTER 

MFG. CO., 899 Clinton Street, Milwaukee Wis. 
PECIAL MANUFACTURIN 
EXPERIMENTAL WORK DIE 


GLOBE MACH. & STAMPIN 
& EXPERIMENTAL WORK. 


MODELS Inventions developed. Special Machinery. 


E. V. BAILLARD, Fox Bidg.. Franklin Square, New York. 


TYPE WHEELS. MODELS & EXPERIMENTAL WORK. SMALL MACHINERY 
NOVELTIES RETC, NEW YORK STENCIL WORKS 100 NASSAU ST N.Y. 


EXPERT MODEL ties Noseiten: FSperiment: 


, SPEC.MACHINERY, MODELS. 


G 
S ano STAMPING. PROM P7. 
C.0.970 HAMILTON ST. CLEVELAND, O, 


3] and 33 Vesey St., New York. | al work. WAGNER MFG. Co.,9 Mohawk 81., Chicago, Il. 


THE RELIABILITY OF THE WHITE 


HAS BEEN PROVED BEYOND QUESTION. 


In the 500-mile Reliability Contest from New York to Bostun and return, arranged by 
the Automobile Club uf America, three White Steam Stanhopes covered the distance 
witout stop or trouble of any kind, a perfect performance. 


‘Two White Delivery Wagons (the only delivery wagons ever completing an 
endurance contest) also proved their reliability by coming thiough without mishap 


These remarkable results immediately following the English endurance run—in which 


the Wh 


ite was one of the two machines out of seventy to makea 
beyund a& shadow of doubt the perfection and trust worthi ness of t he 
It can be depended upon at all times and under all concitions. 


erfect record— prove 
ite motive power. 


Write for full particulars, including Prof. Thurston’s report on our steam 
generator, and the official reports of important endurance contests. 


WHITE SEWING MACHINE CO., (Automobile Department,) Cleveland, Ohio. 


22 Union Square, New York, N. Y. 
609 l'remont Street, Boston, Mass. 
309 Post Street, San Francisco, Cal. 


609 Main Street, Buffalo, N. Y. 
12 Woodward Avenue, Detroit, Mich. 
3M Rose Building, Cleveland. Ohio. 


5979Center Avenue, East End, Pittsburg, Pa. 4259 Olive Street, St. Louis, Mo. 


1/61 Stout Street, Denver, Col. 


Walter C. White, European Representative, 19 Princes Street, Westminster, London, Eng. 
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HE NEW 
WINTON 


Beyond question the most luxurious and 
complete high grade automobile ever man- 
ufactured in America. 


It will be in the hands of agents and at 
our branch depots in a very few weeks. 
Twenty H. P. motor, new body design, etc. 


If interested in knowing more, write us. 
THE WINTON MOTOR CARRIAGE CO., 


Factory and General] Offices, CLEVELAND, O., U.S.A. 
NEW YORK CHICAGO BOSTON PHILADELPHIA 


IT WILL PAY YOU TO KNOW Us. 


We build patterns for all kinds of machin- 
ery and architecture at reasonable rates. 


We have constructed a line of machinery 
for the accurate shaping and spacing of the 
teeth of all kinds of gear—rack and ratchet 
4 patterns. Superior to hand work and much 
cheaper. Booklet free. 
BUFFALO GEAR & PATTERN WORKS, Buffalo, N. Y. 
OUR CARRIAGES 


exces 1 RENGTH, 
FINISH 


Ease of Handling, Reliability 
and Running Qualities. Impos- 
sible to tell all about them here. 
Write us for catalogue. In- 
c quiries cheerfully an- 
swered. Desirable 
agents wanted. 


THE CONRAD 
MOTOR CARRIAGE 
COMPANY, 


1417 Niagara St., 
BUFFALO, N. Y. 


CHARTER ENGINE 
(SED = 


Any One 
Any Purpose 
Stationaries, Portables, Sawing Outfits, 
Hoisters, Engines and Pumps. 
FuLL—Gasoline, Gas, Distillate. 
Send for Illustrated Catalogue and Testi- 
monials, and state Your Power Needs. 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL 


POWER AIR, PUM 


ThE 2 
COUNTRY 
CENTLEMAN 


ESTABLISHED 
1831 
The ONLY Agricultural NEWSpaper, 


Leading Agriculttral Journal of the World. 


Every department written by specialists, the 
highest authorities in their respective lines. 

No other paper pretends to compare with it 
in qualifications of editorial staff. 

Gives the agricultural NEWS witha degree 
of completeness not even attempted by others. 


cc FOR 
Steam Ganpre 


INDISPENSABLE TO 
ALL COUNTRY RESIDENTS 
WHO WISH TO 
KEEP UP WITH THE TIMES. 


Single Subscription, $1.505 


Waltham Watches. 


“In records that defy 
the tooth of time.” 


**The Perfected American Watch,”” an illustrated book 
of interesting information about watches, will be sent 
free upon request. 

Amevican Waltham Watch Company, 
Waltham, Mass. 


Qrient Motor Gycle. 


Mistakes in Addition, 
Office Headache, 


2 and mistakes in carrying forward 
don’t occur where the Compto- 
meter is used. It saves half the 
e time in doing the work and all 
E time looking for errors. Solves 
withgreatrapidity and absolute 
Boouracy all arithmetical prob- 
lems. y don’t you get one? 
Write for Pamphlet. 
FELT & TARRANT MFGCO. 
62-66 ILLINOIS ST., CHicaao. 


CORSIRETER / 
; TO THE TRADE.... 
Our 


Double Door Furnace 


For WOOD cr HARD and SOFT COAL. 


THE most popular and practical 
article of its kind on the mar- 
ket. The double doors will ac- 
A conden wre large pieces of soft 


PRICE $250.00 
Fitted with the New Orient 3 H. P. Motor. 
Speed over 40 Miles per hour. 
The Most Powerful Motor Bicycle in the World. 
Write for Particulars. Agents Wanted. 
WALTHAM MFG. CO.. Waltham, Mass. 


KLIP-KLIP 22, 7°" 


Manicure .¢ 


coal as well as wood. The fire- 
pot is lined with genuine fire clay 
i i we guarantee for 
The radiation sur- 
face in proportion to the grate 
area is unusually large. (@ Over 
6,000 Front Rank Furnaces 
in use in St. Louis alone!! _a§ 
Write for Catalogue. 


FRONT RANK STEEL FURNACE CO., 
Manufacturers of FRONT RANK FURNACES, 


Trims,files,shapes and 
cleans, and keeps the 
nails in perfect condi- 
tion. Acomplete inan- 
icure for nan, woman 
or child. Silver steel, 
nickel-plated. Sent 
post paid on receipt of 


a . price if your 25c 


os dealer hasn't it 


Two Subscriptions, $2.50; 
Five Subscriptions, $5.50. 


SPECIAL INDUCEMENTS to RAIS- 
ERS OF LARGER CLUBS. 


Four Months’ Trial Trip 50 cents. 
SPECIMEN COPIES 


will be mailed free onrequest. It will pay any- 
bowy interested in any way in country life to 
send for them. Address the publishers: 


LUTHER TUCKER & SON, 
Albany, N. Y. 


@ Subscriptions taken at this office. 


JESSOP'S STEEL ue 


FOR TOOLS; SAWS E : 

WM JESSOP & SONS L2 91 JOHN ST. NEW YORK 
All varietiesatlowestprices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articies, including Sates, 


\ Calas Sewing Machines, Bicycles, Touls. etc. Save 


Money. Lists Free. CHICAGO SCALE Co., Chicago, Ill 


DICKERMAN’S DURABLE DESKS 


AMERICAN DESK & STOOL CO., 
33 Howard St., just East of 434 B’way. 
New York City. 


KLIP-KLIP CO., 563 So. Clinton St., Rochester, N. Y.! Office and Factory, 2301-9 Lucas Av., St. Louis, Mo. 


ie ttc 
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All the world’s a stage. Elgin 
Watches are the prompters. 


{ Elgin Watches 


are the world’s standard for pocket time- 
pieces. Sold by every jeweler in the land; 
guaranteed by the world’s greatest watch 
works. Booklet free. 


ELGIN NATIONAL WATCH CO, 


Eten, ILurinors. 


Dom cmcecucececeemememaell 


Beauty and Utility 


MOTOR 
CASTINGS 
$7.50. Blue 


Prints 
and full instruc- 
tions furnished 
with each set. 
The only com- 
plete set on the 
market. 


GRAVES MOTOR MFG. CO., St. Paul, Minn. 


lated to any desired length 
below the coat sleeve 
by using 


Washburne’s Cuff Holders 


They canbe instantly attached or de- 
tached. rhey never come loose—have a 
grip like a bulldog. 

Illustrated catalogue on request. 


Sample pair of Cuff Holders 
sent by mail on receipt of 20c. 


AMERICAN RING _CO., 
8. Waterbury, Conn. 


The ‘‘ Wolverine’ Three @.. et. 
pote) led ae 


s 


Box 


to 30H. P. 
WOLVERIN % 
MOTOR WORKS, ¥ 


Grand Rapids, Mich. 
5 OMNIGRAPH fiery 


absolutely correct in the shortest possi 
ume at a total cost of four dollars. PRANS- 
—= Key and Sounder, Expert opera: 
Zo tor with you all the time’ Circular free 
_ THE OMNIGRAPH MFO. CO. Des G9; 19 Cortlandt 8t., New York 


Lead the world in diversity of styles 
and sizes as well as quantity of pro- 
duction. Our guarantee covers every 
watch for we make both the case and 
movement, and-sell only a. complete 
watch. Our watches have a world-wide 
Teputation, gained by results as accu- 
rate time-keepers. We sell in every 
country onthe globe. Catalogs free. 


STEREOPTICONS and VIEWS 
for Public Exhibitions, Church Entertainments, 
for illustrating sermons. Many sizes, all prices. Chance 
for inen with little capital to make money. 260 page 
catalogue free. © ts 


MCALLISTER, Mfg. Optician, 49 Nassau Street, N.Y. | © 


THE NEW ENGLAND WATCH CO. 


Factories: WATERBURY, CONN., U. S. A. 


I will Ship to any Station inthe United States for 


THE CELEBRATED 


WILLARD STEEL RANGES 20200 


It has six 8inch lids; 15-gallon reservoir; large warming closet; oven 21 ins. deep, 17 ins. 

wide, 12 ins. high; top cookin, surface. 30x46 ins.; lined throughout with Asbestos: Duplex 
rate; burns wood or coal. Guaranteed in every, eet weighs 400 Ibs. Write for free 

Gescriptive circular and testimonials. GENTS ANTED. 

WM. G. WILLARD, Dept. 112, 619-21 N. 4th Street, St. Louis, Mo. 
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Cortez CIGARS 


“MADE AT KEY WEST-— 


f These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to- 
bacco. If we had to pay the imported 
cigar tax our brands would cost double the 
money. Send for booklet and particulars, 


CORTEZ CIGAR CO., KEY WEST, 


COLD GALVANIZING. 
AMERICAN PROCESS. NO ROYALTIES. 


SAMPLESanvINFORMATION on APPLICATION. 


NICKEL 


Electro-Plating 
Apparatus and Material, 


THE 
anson aVan Winkle 


Ou: 
Newark, N. Je 
136 Liberty St., N.Y. 
30 & 32 8. Canal St. 
Chicago. 


ter Exchange 


144 Barclay St., NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 

817 Wyandotte St,, 
KANSAS CITY, MO. 

209 North 9th St., 
ST. LOUIS, MO. 

536 California St., 
SAN FRANCISCO, CAL. 


We will save you from 10 
to 50% on Typewriters of all makes. Send for Catalogue 


Senp Your Business Carp 
FOR CATALOGUE 


In Twenty Years 


THE 


Remington 


TYPEWRITER 


has saved the world enough 
labor to build an Empire. 


WYCKOFF, SEAMANS & BENEDICT 
(Remington Typewriter Company) 
327 Broadway, New York 


SLEEVE are 
Absolutely the BEST. 
WHY? 

g They are Mechanically Correct, 
Accurately Ground, Lightest, Nearest Dust 
and Water-Proof, Neatest in appearance, 
and they are used by the best Manufacturers 
and ridden by the best Professionals and 
Amateurs of America. 


Park City Mfg. Co., Inc., Chicago. 


agazine 
Money X 


Any magazine or periodical in America, 

or any combination or club, at lowest 
rices—much lower maybe than you 
elieve possible. 


Let Us Send You Our New Catalog 


telling all about 3,000 publications and 
clubbing offers, and how our system saves 
you subscription money. 

e have oneof the largest subscription 
agencies in the world, and are known 
everywhere Your address on a postal 
secures the facts. 


GREAT PRIZE OFFER TO AGENTS 
Write for particulars. 


J.M.Hanson’s Magazine Agency 
122 Hanson Block, 
LEXINGTON, KY. 


